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WESTERN  MONTANA  IS  THAT  PORTION  OF 
THE  STATE  DRAINII^G  TO  THE  PACIFIC 
OCEAN:  THAT  IS,  THE  AREA  WEST  OF  THE 
CONTINENTAL  DIVIDE.  IT  INCLUDES  ALL 
OR  PART  OF  THE  FOLLOWING  COUNTIES: 
DEERLODGE,  FLATHEAD,  GRANITE,  LAKE, 
LEWIS  AND  CLARK,  LINCOLN,  MINERAL, 
MISSOULA,  POWELL,  RAVALLI,  SANDERS, 
AND  SILVER  BOW. 


FOREWORD 

In  1925  the  sawtimber  volume  in  Western  Montana  was  estimated  to  be 
about  37.5  billion  board  feet  (2).'  Forest  Survey  compilations  in  1949  (4) 
based  on  field  surveys  prior  to  World  War  II  raised  the  estimates  to  39.7  bil- 
lion. The  most  recent  estimates,  given  in  this  report,  show  a  present  saw- 
timber  volume  of  73.5  billion  board  feet. 

Startling  though  this  difference  is,  it  will  not  surprise  anyone  who  has 
followed  the  history  of  timber  utilization  and  inventory  practices  in  this 
country.  Inventories  have  been  geared  largely  to  obtaining  estimates  of  cur- 
rently merchantable  timber,  rather  than  the  total  stand.  Also,  timber  cruisers 
through  the  years  have  traditionally  been  cautious  souls.  They  have  found  it 
more  acceptable  practice  to  underestimate  rather  than  risk  an  overestimate. 
These  two  factors  —  rapidly  changing  utilization  and  conservative  estimates  — 
have  generally  resulted  in  rapid  obsolescence  of  inventory  estimates. 

The  trend  toward  more  intensive  utilization  during  the  period  between  old 
and  new  surveys  is  exemplified  in  Western  Montana.  Since  World  War  II, 
the  stumpage  value  of  all  species  has  risen.  As  a  result,  1.5  million  acres  are 
today  included  as  commercial  that  previously  had  been  classified  as  non- 
commercial. This  increase  has  been  accompanied  by  a  reduction  of  1  million 
acres  in  nonstocked  and  seedling  and  sapling  area  and  an  increase  of  about 
2.6  million  acres  of  sawtimber.  A  substantial  area  within  the  1910  burn  has 
reached  pole  size,  and  about  an  equal  area  of  the  1942  poletimber  has  become 
sawtimber. 

Changes  in  the  economic  importance  of  species  and  closer  utilization  with 
respect  to  tree  size  have  both  contributed  to  higher  current  estimates.  Prior  to 
World  War  II,  timber  utilization  rested  heavily  on  white  pine  and  ponderosa 
pine.  Other  species  were  far  less  valuable.  As  a  consequence,  even  the  early 
estimates  of  white  pine  volume  were  very  realistic  and  those  of  ponderosa  pine 
were  not  much  in  error.  In  contrast,  the  inventory  of  other  species  was  at  best 
very  rough.  Today  there  are  61  billion  board  feet  of  Douglas-fir,  western  larch, 
Engelmann  spruce,  lodgepole  pine,  and  the  minor  species.  This  amounts  to 
more  than  twice  the  volume  of  these  species  reported  earlier. 

Improved  inventory  techniques  have  been  another  major  development. 
Estimates  from  earlier  surveys  were  based  largely  on  the  compilation  of  public 
and  private  cruises,  which  varied  greatly  in  objectives  and  standards.  Although 
Forest  Survey  made  check  cruises  to  adjust  estimates  to  a  common  standard, 
the  total  result  could  not  be  statistically  evaluated  for  reliability.  Estimates 
presented  in  this  report  are  based  on  greatly  improved  sampling  procedures 
that  reduce  the  risk  of  bias. 

Timber  inventory  procedures  are  constantly  being  improved.  Although  it 
is  now  possible  with  the  sampling  system  used  in  Western  Montana  to  estimate 
volumes  within  prescribed  rates  of  accuracy,  the  need  today  is  for  additional 
information  that  describes  management  needs  and  opportunities.  Currently 
this  Experiment  Station  is  giving  much  attention  to  the  development  of  in- 
ventory systems  that  will  do  this. 


1  Italicized  numbers  in  parentheses  indicate  numbered  references  on  page  17. 
International  Vi-inch  log  rule  is  used  throughout  this  report  unless  otherwise 
stated. 


THE  FOREST 


Western  Montana  is  a  green  country.  Its 
many  mountains  are  almost  completely  cov- 
ered with  coniferous  timber.  In  fact,  80  per- 
cent of  the  16.0  million  acres  west  of  the 
Continental  Divide  is  classified  as  forest.  How- 
ever, the  importance  of  the  trees  goes  beyond 
the  fact  that  they  are  almost  everywhere. 
Along  with  the  forest  of  northern  Idaho  this 
is  some  of  the  best  timberland  in  the  Rocky 
Mountains  —  best  from  the  standpoint  of 
volume  yields,  timber  quality,  and  operability. 

The  10.5  million  acres  of  commercial  tim- 
berland in  Western  Montana  grow  a  dozen 
important  species  of  trees.  Here  is  the  largest 
single  block  of  western  larch  in  the  United 
States  (about  51  percent  of  the  national 
area).  Ponderosa  pine,  inland  Douglas-fir, 
western  white  pine,  and  spruce  have  also  been 
important  sources  of  industrial  wood. 

Lumbermen  moved  into  this  country  late 
in  the  last  century.  Sawmills,  plywood,  pole, 
paper,  and  other  wood-using  industries  today 
provide  the  principal  employment  in  this  part 
of  the  State  and  the  principal  manufacturing 
employment  for  the  whole  State. 

Despite  all  the  timber  cutting  that  has 
taken  place,  most  of  the  commercial  forest 
still  contains  sawtimber  stands.  Two  out  of 
three  acres  are  in  the  sawtimber  category  to- 
day; that  is,  they  contain  more  than  1,500 
board  feet  per  acre  in  sawtimber  trees. 

Ponderosa  pine  stands  attracted  eastern 
lumbermen  to  Montana  in  the  first  place  and 
since  then  have  borne  the  brunt  of  the  log- 
ging. However,  three  other  types  today  exceed 
the  ponderosa  pine  type  in  area:  Douglas-fir, 
lodgepole  pine,  and  larch.  There  is  reason  to 
presume  that  ponderosa  pine  may  at  one  time 
have  been  the  principal  type.  Much  of  the 
logged-over  ponderosa  pine  area  is  now  domi- 
nated by  other  species,  mainly  Douglas-fir. 


The  commercial  forest 


Mill 

ion  acres 

Douglas-fir 

2.8 

Lodgepole  pine 

2.8 

Larch 

1.9 

Ponderosa  pine 

1.7 

Other  types 

1.3 

Total  10.5 

Western  Montana  has  had  a  turbulent 
fire  history.  The  years  1910,  1919,  and  1926 
stand  out  because  of  the  extensive  areas 
burned.  Nevertheless,  only  2  percent  of  the 
commercial  forest  is  nonstocked.  Natural  re- 
stocking on  most  areas  has  been  rapid.  Larch 
and  lodgepole  pine  have  been  particularly  ag- 
gressive in  reseeding  burned  areas. 

Actually,  the  big  problem  in  Western 
Montana  has  been  too  many  rather  than  too 
few  trees  in  the  younger  stands.  Approxi- 
mately 52  percent  of  the  seedling-saphng, 
and  pole  stands  are  classed  as  "well  stocked." 
Much  of  this  area  is  really  overstocked.  The 
problem  is  most  significant  in  the  lodgepole 
pine,  larch,  and  Douglas-fir  types,  which  have 
about  95  percent  of  the  well-stocked  seedling- 
sapling,  and  pole  stands  in  Western  Montana. 
For  these  types,  well-stocked  seedling  and 
sapling  stands  average  about  3,700  trees  per 
acre  and  pole  stands  about  1,360  trees.  For 
sawtimber  production,  a  stocking  of  not  more 
than  about  1,000  well-distributed  stems  per 
acre  is  desirable  in  seedling-sapHng  stands  and 
fewer  than  500  in  poletimber  stands.  Thinning 
is  urgently  needed  in  the  large  area  of  over- 
stocked stands  which  will  still  respond  to 
treatment. 

Although  restocking  of  cutover  areas  has 
usually  been  prompt,  the  species,  quality,  and 
vigor  of  the  restocking  trees  in  many  areas 
leave  something  to  be  desired.  Therefore, 
better  stand  regeneration  also  appears  to  be  a 
high  priority  management  job  in  Western 
Montana.  Management  problems  in  this  lo- 
cality have  been  discussed  in  several  recent 
reports  (3,  5,  7). 
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PHOTOS:      U.S.F.S. 


Commercial  forest  of  ponderosa  pine  in 
Kootenai  National  Forest.  Almost  two-thirds 
of  Western  Montana  is  covered  by  commercial 
forest.  Trees  are  not  confined  to  the  higher 
mountain  slopes  as  they  are  in  eastern  Mon- 
tana and  the  Rockies  to  the  south  but  extend 
down  to  and  sometimes  cover  the  valley  floor. 
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Noncommercial  forest  such  as  this  area 
on  Kootenai  National  Forest  constitutes 
about  18  percent  of  the  forest  area  of  Western 
Montana.  This  area  is  so  classified  because  it 
is  either  nonproductive  forest  (mostly  at  the 
upper  elevations)  or  is  reserved  from  timber 
cutting,  or  both.  The  important  reserved  areas 
in  Western  Montana  are  Glacier  National 
Park,  Bob  Marshall  Wilderness,  Selway  Bit- 
terroot  Wilderness,  Anaconda  Pintlar  Wilder- 
ness, Cabinet  Mountain  Wild  Area,  and  Mis- 
sion Mountain  Wild  Area.  Watershed  protec- 
tion and  recreation  use  rather  than  timber 
production    are    paramount    in    these    areas. 


Total,  noncommercial 


2.3 


Four  and  one-quarter  million  acres  of  old 
growth  constitute  another  management  prob- 
lem. This  timber,  which  occupies  about  40 
percent  of  the  commercial  forest  area,  is  large- 
ly beyond  rotation  age  —  much  of  it  more 
than  140  years  old.  Growth  rates  are  low, 
and  in  many  areas  mortality  is  greater  than 
growth.  Some  of  this  old  growth  is  considered 
"high  risk."  That  is,  it  is  likely  to  be  seriously 
decimated  if  not  harvested  within  the  next 
several  decades. 

These  overage  stands  are  very  vulnerable 
to  insects  and  disease.  Large-scale  insect  in- 
festations and  disease  epidemics  can  rapidly 
devastate  extensive  areas.  The  death  of  nearly 
1.6  billion  board  feet^  of  spruce  in  Western 
Montana  between  1952  and  1957  illustrates 
this  danger.  Although  roughly  half  of  this 
volume  was  salvaged  by  the  end  of  1957,  this 
was  done  only  at  the  expense  of  efficient  sus- 
tained-yield management  of  the  entire  forest. 

Dwarfmistletoe,  though  less  dramatic 
than  the  spruce  bark  beetle,  may  be  even 
more  serious  in  its  long-term  impact  on  pro- 
ductivity. The  toll  from  this  insignificant 
looking  parasite  is  mainly  in  the  form  of 
greatly  reduced  growth  rates  rather  than  out- 
right mortality.  Infected  trees  take  much 
longer  to  reach  merchantable  size  and  some 
never  get  there  at  all.  Extent  of  this  growth 
loss  is  indicated  by  a  recent  survey^  of  mistle- 
toe infection  in  the  Clark  Fork  River  drainage 
(about  two-thirds  of  Western  Montana). 
Within  this  drainage,  about  one-third  of  the 
commercial  forest  area  is  infected.   Incidence 

^Estimate  does  not  include  losses  on  reserved  lands. 

^Graham,  Donald  P.,  Dwarfmistletoe  surveys  in  the 
Clark  Fork  Timber  Development  Unit  of  Western 
Montana.  U.S.  Forest  Serv.,  Intermountain  Forest 
and  Range  Expt.  Sta.  In  process. 

A  stand  of  lodgepole  pine  severely  infested  with  dwarf- 
mistletoe. Growth  has  been  greatly  retarded  for  many  years 
and  trees  are  finally  dying.  Photo:  R.  B.  Herrington. 


«.•* 


■■■■     #^*s-ipi.- -  rj*''tf^«'' rK- -#■■*•-=-->  ^^^^^■• 'is ■i-^-*^^  m»-  •^^-  ■-%  iSi"^ 


Logging  in  an  area  infested  by  spruce  bark  beetle  on 
Lolo  National  Forest.  Besides  salvaging  beetle-killed  timber, 
this  operation  removed  live  infested  trees  as  a  control  meas- 
ure. Photo:  U.S.F.S. 


is  especially  high  in  the  Douglas-fir,  lodgepole 
pine,  and  western  larch  types.  For  the  Clark 
Fork  area  alone,  the  annual  loss  in  sawtimber 
growth  is  estimated  as  70  to  80  million  board 
feet. 

Management  is  severely  handicapped  by 
an  entirely  inadequate  road  system.  Although 
annual  timber  production  goals  are  being  met, 
much  of  the  production  is  coming  from  the 
wrong  places.  Great  areas  of  overmature 
timber  with  high  mortality  rates  and  conse- 
quent economic  losses  cannot  be  reached  at 
present,  and  as  a  result  many  stands  of  lower 
priority  are  being  logged.  Similarly,  many 
younger  stands  having  high  priority  for  cul- 
tural work  cannot  be  reached. 

Management  problems,  like  those  de- 
scribed above,  can  and  will  be  brought  under 
control.    Improvement,  however,  will  not  be 


rapid.  Markets  must  be  developed,  much  more 
road  construction  is  necessary,  more  silvicul- 
tural  research  is  necessary,  logging  techniques 
for  use  on  steep  and  unstable  terrain  must  be 
developed,  and  finally  a  forward-looking  pro- 
gram of  thinning,  pruning,  and  stand  rehabili- 
tation must  be  instituted. 

Of  the  many  products  of  Western  Mon- 
tana's forests,  water  may  eventually  provide 
the  most  far-reaching  benefits.  The  water 
supply  will  be  particularly  significant  for 
hydroelectric  and  irrigation  development  of 
downstream  areas  outside  Western  Montana. 
The  Clark  Fork  and  Kootenai  river  systems 
are  principal  headwaters  of  the  Columbia 
River.  The  area  has  many  full  flowing  streams 
such  as  the  Blackfoot,  Clark  Fork,  Flathead, 
Kootenai,  and  Thompson  Rivers,  that  are 
significant  both  as  a  water  supply  and  a  recre- 
ational resource.  Likewise,  Flathead  Lake  and 
numerous  smaller  lakes  scattered  throughout 
the  commercial  and  noncommercial  forest  are 
valuable  from  both  standpoints.  Practically  all 
of  this  water  falls  on  forest  land. 


Photos:      U.S.F.S. 


Photos  on  this  page  illustrate  some  of  the 
attributes  of  Western  Montana  as  an  impor- 
tant national  playground.  Here  are  broad 
expanses  of  public  land,  beautiful  and  fish- 
able  lakes  and  streams,  outstanding  scenery, 
and  fine  hunting.  Except  for  seashore.  West- 
em  Montana  offers  a  full  range  of  outdoor 
environment  from  the  very  wild  to  the  more 
or  less  domesticated. 

The  photo  of  boating  and  water  skiing 
on  Seeley  Lake  illustrates  the  rapidly  increas- 
ing importance  of  recreation  among  the  mul- 
tiple uses  of  forests  and  waterways. 

The  photo  on  the  right  shows  deer  on 
winter  ranges  in  the  Salmon  Lake  area.  Other 
big  game  are  also  important  for  hunting  and 
as  sightseeing  attractions.  For  example,  West- 
ern Montana  provides  some  of  the  best  elk 
hunting  in  the  United  States  —  more  than 
15,000  elk  were  taken  by  hunters  in  1961. 
Here,  too,  is  the  largest  remaining  stronghold 
of  the  grizzly  bear  in  the  continental  United 
States. 
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TIMBER  VOLUME 


Western  Montana  has  a  lot  of  wood,  more 
wood  in  fact  than  most  states.  The  recent 
survey  indicates  a  total  merchantable  stand 
of  19.5  billion  cubic  feet  in  trees  5  inches  and 
larger.  Only  five  states  have  more  timber 
than  this:  Idaho,  Washington,  Oregon,  Cali- 
fornia, and  Alaska. 

About  two-thirds  of  the  wood  is  in  saw- 
timber  trees  that  have  an  aggregate  volume  of 
73.5  billion  board  feet.  This  sawtimber,  of 
course,  constitutes  the  main  part  of  the  pres- 
ently utilizable  wood  supply  in  Western  Mon- 
tana. However,  much  of  the  7  billion  cubic 
feet  of  smaller  trees  is  likewise  available  for 
harvesting.  These  harvestable  small  trees  are 
in  sawtimber  stands  and  in  pole  stands  that 
have  virtually  ceased  to  grow  and  should  be 
cut  as  soon  as  possible.  In  the  past,  most  of 
the  trees  cut  have  been  sawtimber.  The  lack 
of  markets  for  trees  smaller  than  sawtimber 
size  is  one  of  the  big  utihzation  headaches  in 
this  region. 

Commercial  forests  of  sawtimber  size  are 
dominated  by  four  species:  Douglas-fir,  west- 
em  larch,  Engelmann  spruce,  and  ponderosa 
pine.  One-third  of  the  sawtimber  volume  is 
Douglas-fir  and  the  four  species  combined 
make  up  about  80  percent  of  the  total  volume. 

Western  Montana  is  hardly  in  the  class 
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with  the  west  coast  in  producing  big  trees. 
Nevertheless,  this  area  compares  favorably 
with  much  of  the  rest  of  the  United  States 
so  far  as  capacity  to  grow  trees  is  concerned. 
Four-tenths  of  all  the  board-foot  volume  of 
sawtimber  is  in  trees  21  inches  and  larger.  The 
table  below  shows  how  the  more  important 
species  compare  in  size: 

Average  diameter  of  sawtimber  trees 

Inches 
Douglas-fir  16.2 

Engelmann  spruce  18.1 

Western   larch  18.0 

Ponderosa  pine  17.8 

Lodgepole  pine  13.1 

Lodgepole  pine  lags  far  behind  other 
species  in  size.  Characteristically  a  small  tree, 
its  average  diameter  is  reduced  further  by  the 
usual  overcrowding.  Approximately  four-fifths 
of  the  total  cubic  volume  of  lodgepole  pine 
timber  is  in  pole  trees.  Lodgepole  pines  21 
inches  and  larger  are  rare. 

The  average  volume  in  sawtimber  stands 
in  Western  Montana  today  is  only  10,860 
board  feet  per  acre.  This  is  because  some  of 
these  stands  have  been  partially  cut.  Others 
have  produced  less  volume  than  they  might 
have  because  of  overcrowding.  Still  others  are 
very  old  and  have  lost  some  of  their  original 
volume  because  of  insects,  disease,  and  other 
"eroding"  factors. 

That  the  commercial  forest  is  potentially 
more  productive  is  indicated  by  the  following 
table  based  on  the  application  of  per-acre 
yield  potentials  (75  percent  of  full  yields  in 
yield  tables)  to  the  area  of  various  site  classes 
and  types. 

Harvest  yield  capabilities  of  commercial  forest 
Board  feet  per  acre  Acres 

30,000  and  more  4,100,000 

20,000  to  30,000  3,800,000 

1 0,000  to  20,000  1 ,000,000 

Less  than  10,000  1,600,000 


Western  Montana  has  the  potential  for  a 
sustained  annual  cut  of  about  2.1  billion  board 

feet  nearly  twice  the  current  sawtimber 

cut.  However,  it  can  be  realized  only  under 
fairly  intensive  management  —  much  more 
intensive  than  is  currently  practiced. 

The  photos  on  this  and  the  opposite  page 
illustrate  extremes  in  the  timber  situation  in 
Western  Montana.  The  larch  and  spruce 
stands  are  typical  of  the  better  sawtimber. 
They  provide  an  indication  of  the  potential- 
ities of  much  of  the  forest  in  Western  Mon- 
tana. 

The  other  extreme  is  illustrated  by  the 
lodgepole  pine  stand.  Only  12  percent  of  the 
2.7  miUion  acres  of  lodgepole  pine  type  is 
sawtimber.  However,  much  of  the  1.8  miUion 
acres  of  pole-size  lodgepole  pine  timber  is 
mature.  Small  by  nature,  this  tree  tends  to 
crowd  itself  into  stagnation.  In  years  to  come, 
some  of  this  type  should  be  converted  to  other 
species;  much  of  the  remainder  will  require 
thinning  to  keep  the  growth  rate  up  to  what  it 
should  be.  At  present  the  market  for  this 
large  volume  of  small  trees  is  extremely  lim- 
ited. Inability  to  market  the  lodgepole  pine 
and  small  trees  in  other  stands  has  seriously 
handicapped  management  efforts. 

Sawtimber  quality  as  measured  by  log 
grades  also  varies  greatly  among  species. 
About  14  percent  of  all  saw  logs  are  grade  1. 
Species  showing  the  highest  percentage  of 
grade  1  logs  are  western  white  pine  (38  per- 
cent), western  larch  (35  percent),  and  pon- 
derosa  pine  (21  percent).  In  sharp  contrast 
are  lodgepole  pine,  spruce,  and  Douglas-fir  — 
all  with  less  than  6  percent  top-quality  logs. 
Timber  culture  can  considerably  improve 
both  timber  quality  and  size. 
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Spruce    sawfimber,    Kootenai    Nationol 
Forest.  Photo:  U.S.F.S. 
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Larch     sawtimber,     Flathead     National 
Forest.  Photo:  U.S.F.S. 


Lodgepole    pine    poles,    Flathead    Na- 
tional  Forest.   Photo:   U.S.F.S. 
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OWNERSHIP 


Most  timberland  in  Western  Montana 
is  in  big  holdings.  Under  present  circum- 
stances, this  is  conducive  to  enlightened  man- 
agement. Eighty-three  percent  of  the  com- 
mercial forest  land  is  owned  or  administered 
by  agencies  and  companies  with  sufficiently 
large  holdings  to  make  forestry  feasible  and 
with  the  capacity  to  practice  forestry  and 
multiple  use  management.  Seventy-three 
percent  of  the  commercial  forest  is  in  public 
holdings,  principally  the  National  Forests. 
One  million  acres,  or  10  percent,  is  in  indus- 
trial forest  ownership.  Several  of  the  large 
private  timber  owners  employ  foresters  and 
have  an  interest  in  forestry  as  an  enterprise. 

Small  private  owners  have  17  percent  of 
the  commercial  forest  land.  While  these  hold- 
ings include  some  of  the  best  forest  land,  this 
property  is  divided  among  a  large  number  of 
owners  and  the  individual  holding  is  small. 
For  the  most  part,  these  small  owners  do  not 
know  how  to  manage  their  timberlands  nor  do 
they  have  the  interest.  As  a  consequence  they 
pose  one  of  the  more  serious  forestry  problems 
of  the  area.  This  situation  is  not  peculiar  to 
Western  Montana:  the  low  productivity  of 
small  ownerships  is  a  problem  over  the  whole 
Nation. 

Ownership  of  commercial  forest  land 

Million  acres 
National  Forest  6.7 

Other  Federal  .5 

State,  county,  and  municipal  .5 

Industry  1.0 

Other  private  1.8 


Total 


10.5 


Because  so  much  of  the  forest  is  in  public 
ownership,  the  future  of  the  wood  industries 
in  Western  Montana  is  tied  closely  to  these 
lands  and  their  management.    However,  the 


7.7  million  acres  of  publicly  owned  commercial 
forest  land  must  be  discounted  somewhat  in 
relation  to  private  land.  For  the  most  part, 
public  holdings  are  more  remote  and  less  pro- 
ductive than  the  privately  owned  forest. 

Of  the  commercial  forest,  the  public  owns 
a  very  high  proportion  of  the  lower  value,  less 
accessible,  and  less  easily  operable  area.  This 
is  indicated  in  a  general  way  by  the  type  of 
commercial  forest  in  public  and  private  owner- 
ship. Only  half  of  the  ponderosa  pine  land, 
which  is  readily  accessible  and  has  a  high 
value,  is  in  public  ownership.  By  contrast,  the 
public  owns  virtually  all  of  the  high-elevation 
inaccessible  spruce  and  low-value  lodgepole 
pine. 

On  the  positive  side,  insofar  as  public 
lands  are  concerned,  is  the  fact  that  higher 
elevations  generally  receive  more  precipita- 
tion, thus  offsetting  somewhat  poorer  soils  and 
more  severe  physiographic  conditions. 


PROPORTION  OF 

WESTERN  MONTANA  SAWLOG  PRODUCTION 

FROM  NATIONAL  FORESTS 
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Public  ownership  of  commercial  forest 
land  by  types 
Type                                     Percent  publicly  owned 

Ponderosa  pine  51 

Douglas-fir  68 

Larch  76 

Fir-spruce  93 
Lodgepole,  whitebark,  and 

limber  pine  83 

In  1938,  about  14  million  board  feet  of 
sawtimber  were  logged  on  the  National  For- 
ests. This  was  7  percent  of  the  total  cut  in 
this  part  of  the  State.  Between  1938  and  1959 
the  total  saw  log  cut  increased  about  500  per- 
cent, but  the  cut  on  National  Forest  lands 
increased  3,000  percent.  The  more  rapid  in- 
crease of  cutting  on  public  lands  reflects  two 
things: 

•  The  fact  that  wood  industries  have 
expanded  beyond  the  capacity  of  private  lands 
to  produce  wood. 


•  Progress  made  in  opening  up  these 
public  lands. 

Production  from  the  National  Forests  and 
other  public  lands  will  increase  still  further 
as  the  road  system  is  extended  and  as  the 
forestry  effort  is  intensified.  Between  1951 
and  1961  approximately  3,120  miles  of  road 
were  built  on  the  Western  Montana  National 
Forests  to  make  timber  accessible.  Money 
available  for  stand  regeneration  and  cultural 
work  in  young  stands  on  National  Forests  has 
substantially  increased  in  recent  years. 

How  much  wood  the  public  forests  of 
Western  Montana  will  contribute  to  industry 
in  the  future  will  depend  upon  how  much 
this  land  is  developed  and  how  intensively  it 
is  managed.  It  will  also  depend  somewhat  on 
the  demands  made  on  public  forests  for  other 
uses.  About  71  percent  of  the  timber  produc- 
tion potential  in  Western  Montana  is  on 
public  lands. 


THE  PLACE  OF  PUBLIC  FOREST  LAND 
IN  WESTERN  MONTANA 

PUBLIC  LANDS  INCLUDE 
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THE  FOREST  INDUSTRIES 


In  recent  years  the  timber  cut  in  Western 
Montana  has  reached  an  all  time  high.  For 
example,  the  total  cut  in  1956  (the  latest 
year  for  which  complete  data  are  available) 
was  more  than  twice  the  cut  in  1925  and  about 
one-third  greater  than  in  1948.  Because  about 
93  percent  of  the  timber  cut  is  processed  into 
lumber,  data  on  lumber  production  generally 
indicate  timber  utilization.  The  upsurge  in 
utilization  is  reflected  by  the  chart  below. 
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Accompanying  the  increase  in  production 
has  been  a  35  percent  increase  in  employment 
between  1950  and  1960  (i).  This  increase  in 
employment  in  wood  industries  has  helped 
significantly  in  compensating  for  a  concurrent 
statewide  reduction  of  employment  in  agricul- 
ture and  mining.  It  also  contrasts  sharply 
with  an  increase  of  only  4  percent  in  other 
manufacturing  industries  within  the  State 
during  the  same  period. 

The  rise  in  lumber  production  from  the 
depression  low  of  the  1930's  of  less  than  110 
million  board  feet  annually  to  the  present 
level  of  about  900  miUion  board  feet  has  been 
paralleled  by  some  striking  shifts  in  the  struc- 
ture of  the  industry.   Even  within  the  last  10 


years,  there  has  been  substantial  change.  Per- 
haps the  most  important  development  has 
been  the  swing  away  from  the  so-called 
"small"  sawmill.  Western  Montana's  early 
lumbering  was  by  large  mills  because  they 
alone  had  the  efficiency  to  offset  the  high 
freight  costs  to  the  Middle  West  and  East. 
Following  World  War  II,  there  was  an  influx 
of  small  mills.  In  1948,  for  example,  43  percent 
of  the  lumber  was  cut  by  sawmills  producing 
less  than  5  million  board  feet  each,  while  35 
percent  was  cut  by  mills  producing  10  million 
board  feet  or  more.  In  1956,  the  percentages 
had  changed  to  20  and  68,  respectively.  As 
profit  margins  have  narrowed,  many  small 
mills  have  either  grown  into  large  mills  or 
dropped  out.  Small  mills,  especially  the  8-foot 
stud  mills,  can  play  an  important  role  in 
processing  small  timber  —  either  second 
growth,  or  the  characteristically  small  lodge- 
pole  pine.  Many  of  these  mills  survive  mainly 
because  they  belong  to  companies  also  owning 
large  mills,  or  are  associated  with  concerns 
that  market  the  ouput  of  several  small  mills. 
In  general,  large-scale  operation  appears  to  be 
a  prerequisite  for  continuing  competition  as 
markets  fluctuate.  For  example,  data  collected 
for  the  Clark  Fork  drainage  of  Western  Mon- 
tana in  1956  showed  that  sawmills  producing 
20  million  board  feet  or  more  in  that  year  all 
had  planers  and  dry  kilns.  None  of  the  saw- 
mills producing  less  than  5  million  board  feet 
annually  had  dry  kilns;  only  25  percent  had 
planers.  Seventy-one  percent  of  the  large  mill 
production  was  finished  lumber;  only  17  per- 
cent of  the  small  mill  production  was  finished 
lumber.  The  large  mills  operated  year-round; 
the  small  ones  less  than  half  the  year. 

No  doubt  the  increasing  dominance  of 
the  large  sawmills  has  been  the  result  of  their 
move  toward  full  mechanization.  For  example, 
between  1955  and  1960  there  is  evidence  that 
the  cost  of  producing  lumber  in  larger  mills 
remained  fairly  constant,  although  wage  rates 
rose  about  16  percent. 
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Small  Sawmill  in  Granite  County.  Photo:  J.  H.  Wikslrom. 
Headsaw    in    a    large    sawmill.    Anaconda    Forest    Products,    Inc.,    Bonner.    Photo:    Charles    R.    Lockard. 


There  has  also  been  a  longer  time  shift 
in  the  size  and  species  composition  of  the 
lumber  produced.  For  many  years  production 
ran  heavily  to  ponderosa  pine,  which  is  most 
commonly  sawed  into  1-inch  boards.  In  recent 
years,  larch  and  Douglas-fir,  primarily  struc- 
tural species,  have  made  up  the  bulk  of  the 
lumber  output. 


1940 
1950 
I960 


Percent  of  lumber  production 
that  was  ponderosa  pine 

46 
37 
11 


Establishment  of  a  pulpmill  near  Mis- 
soula has  been  a  big  step  forward  in  wood 
utilization.  Raw  material  for  the  present  plant 
is  sawmill  residue.  A  substantial  further  ex- 
pansion of  pulpmill  capacity  would  be  pos- 
sible, using  timber  not  suitable  for  lumber. 
Western  Montana  has  at  least  75  million  cords 
of  such  roundwood  suitable  for  pulping.  Much 
of  this  wood  is  in  mature  but  pole-size  lodge- 
pole  pine  trees.  The  rest  is  in  cull  and  small 
trees  in  sawtimber  stands.  This  timber  has  not 
been  attractive  to  pulpmills  because  the  cost 
of  utilization  is  high.  The  problem  has  been 
to  reduce  these  costs.  Experiments  in  field 
debarking  and  chipping  and  pipeline  transpor- 
tation of  chips  may  help  open  the  way  to 
further  expansion  of  the  pulp  industry. 

This  part  of  the  State  is  blessed  with  an 
abundance  of  good  quality  water  as  well  as  a 
lot  of  wood.  In  1955  the  U.S.  Public  Health 
Service  and  the  Montana  Board  of  Health  (6) 
surveyed  Western  Montana  streams,  rating 
their  capacity  to  handle  pulpmill  waste  or 

Kraft  mill  capacity 

at  undeveloped  pulpmill  sites 

Tons  of  pulp  per  day 

Clark  Fork  River  —  St.  Regis  to  junction 

with  Flathead  River  300 

Clark  Fork  River  below  Plains,  Montana  1,000 

Flathead  River  —  South  Fork  to 

Flathead    Lake  200 

Flathead  River  —  Flathead  Lake  to  junction 

with   Clark  Fork  400 

Kootenai  River  —  above  Libby,  Montana  300 

Kootenai  River  —  below  Libby,  Montana  400 


effluent.  The  survey  report  recommended  six 
presently  unused  stretches  of  river  and  sug- 
gested the  kraft  mill  capacity  that  each  river 
could  tolerate. 

If  per-ton  waste  is  reduced  or  treated  be- 
yond the  standards  assumed  in  the  millsite 
survey,  additional  pulping  capacity  would  be 
available;  that  is,  larger  mills  could  be  estab- 
lished at  the  sites  listed  above,  and  certain 
additional  sites  would  be  suitable.  For  ex- 
ample, although  the  plant  of  the  Waldorf- 
Hoerner  Paper  Products  Company  at  Mis- 
soula considerably  exceeds  the  capacity  once 
recommended  at  that  point,  the  increased  ca- 
pacity was  approved  by  the  State  because  im- 
proved design  reduced  the  per-ton  waste  load. 

Another  bright  spot  in  Western  Mon- 
tana's timber  development  has  been  the  con- 
struction of  five  plywood  plants  in  the  last 
10  years.  Plywood  plants  also  provide  impor- 
tant diversification  as  they  offer  a  market  for 
top  quahty  logs.  Western  Montana  has  30,869 
million  board  feet  in  trees  21  inches  and 
larger.  Twenty-seven  percent  is  larch,  a  proven 
plywood  species.  Plywood  plants  provide  an 
opportunity  to  get  high  revenue  from  this 
timber.  Other  species  also  offer  plywood  op- 
portunities. 

Utilization  of  larch  is  expected  to  increase 
further  as  a  result  of  a  recently  developed 
commercial  process  for  extracting  industrial 
gum  (arabinogalactan).  The  gum,  which  has 
demonstrated  important  advantages  over  gum 
arable  for  lithography  and  other  purposes,  is 
being  produced  at  a  prototype  plant  operated 
by  the  J.  Neils  Lumber  Company  Division  of 
St.  Regis  Paper  Company  at  Libby.  Here  saw- 
mill and  plywood  mill  residues  provide  the 
raw  materials  for  gum  extraction.  The  fact 
that  the  chips  are  still  suitable  for  pulp  mak- 
ing after  extraction  of  gum  is  a  notable  event 
in  the  trend  toward  more  complete  use  of 
the  tree. 
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Some  of  the  175,000  tons  of  chips  in 
storage  at  Waldorf-Hoerner  Paper  Prod- 
ucts Company,  Missoula.  This  plant  em- 
ploys about  220  people.  It  subsists  en- 
tirely on  sawmill  residue  and  provides  a 
market  for  chips  from  slabs  and  edgings 
of  sawmills  as  far  away  as  300  miles. 
Photo:  Charles   R.   Lockard. 


Glue  spreading,  Van-Evan   Plywood  Com- 
pany, Missoula.  Ph«to:  Charles  R.  Lockard. 
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PHOTO:      Ben    M.    Huey 


These  two  photos  —  a  Christmas  tree 
yard  at  Missoula  and  the  Montana  Pole  Com- 
pany yard  at  Butte  —  show  two  other  Mon- 
tana forest  products. 

Western  Montana,  one  of  the  main 
Christmas  tree  producing  areas  in  the  United 
States,  has  an  estimated  potential  of  5  million 
trees  a  year  on  a  sustained  basis. 

Wide  fluctuations  in  pole  production  re- 
flect an  erratic  market.  Between  1950  and 
1960  the  number  of  poles  produced  in  Western 
Montana  ranged  between  116,000  and  244,000 
a  year. 


CHRISTMAS  TREE  PRODUCTION 
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POLE  PRODUCTION 
WESTERN  MONTANA 
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TERMINOLOGY 


Forest  Land 

The  term  forest  land  includes  (a)  land 
which  is  at  least  10  percent  stocked  by  trees 
of  any  size  and  capable  of  producing  timber 
or  other  wood  products,  or  of  exerting  an  in- 
fluence on  the  climate  or  on  the  water  regime; 
(b)  land  from  which  the  trees  described  in  (a) 
have  been  removed  to  less  than  10  percent 
stocking,  and  which  has  not  been  developed 
for  other  use;  (c)  afforested  areas. 

At  the  time  the  fieldwork  for  this  report 
was  performed,  the  minimum  unit  of  area  for 
forest  land  classification  was  10  acres  with  a 
minimum  width  of  stringer  strips  of  120  feet. 

The  principal  classes  of  forest  land  are: 

Commercial  forest  land.  —  Forest  land 
which  is  (a)  producing,  or  is  physically  cap- 
able of  producing,  usable  crops  of  wood  (usu- 
ally sawtimber),  (b)  economically  available 
now  or  prospectively,  and  (c)  not  withdrawn 
from  timber  utilization. 

Noncommercial  forest  land.  —  Three 
classes  of  noncommercial  forest  land  are  recog- 
nized: Productive-reserved,  Unproductive- 
nonreserved,  and  Unproductive-reserved. 

Productive-reserved  is  public  forest  land 
withdrawn  from  timber  utihzation  through 
statute,  ordinance,  or  administrative  order, 
but  which  otherwise  qualifies  as  commercial 
forest  land. 

Unproductive  indicates  forest  land  incap- 
able of  yielding  usable  wood  products  (usually 
sawtimber)  because  of  adverse  site  conditions, 
or  forest  land  so  physically  inaccessible  as  to 
be  unavailable  economically  in  the  forseeable 
future. 

Forest  Types 

Forest  land  is  classified  into  types  on  the 
basis  of  tree  species;  the  type  name  is  that  of 


the  predominant  species.  The  predominant 
species  is  the  one  which  has  a  plurality  of  (a) 
gross  cubic  volume  in  the  case  of  sawtimber 
and  poletimber  stands,  or  (b)  the  number  of 
stems  in  seedling  and  sapling  stands.  Both 
growing  stock  and  cull  trees  are  considered 
in  the  classification.  Forest  types  which  occur 
on  both  commercial  and  noncommercial  forest 
land  are: 


Douglas-fir 
Ponderosa  pine 
Western  white  pine 
Lodgepole  pine 
White  bark  and 

limber  pine 
White  fir 
Grand  fir 
Subalpine  fir 


Engelmann  spruce 
Mountain  hemlock 
Western  hemlock 
Western  redcedar 
Western  larch 
Aspen 
Cottonwood 
Other  western 
hardwoods 


Two  additional  forest  types  which  occur 
only  on  noncommercial  forest  land  are: 

Piny  on- juniper 
Chaparral 

Tree-Size  Classes 

Sawtimber-size  tree 

A  tree  11.0  inches  d.b.h.  or  larger. 

Pole-size  tree 

A  tree  5.0  to  10.9  inches  d.b.h. 

Seedling-sapling  trees 

Trees  at  least  1  foot  high  and  less  than 
5.0  inches  d.b.h. 

Tree-Merchantability  Classes 

Sawtimber  tree 

Live  tree  of  commercial  species,  11.0 
inches  d.b.h.  or  larger,  that  contains  at 
least  one  10-foot  log  to  a  merchantable 
top  diameter  and  having  the  likelihood  of 
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eventually  containing  at  least  a  16-foot 
minimum  saw  log.  Also,  at  least  one-third 
of  the  board-foot  volume  must  be  free 
from  rot  or  other  defect. 

Poletimber  tree 

Live  tree  of  commercial  species,  5.0  to 
10.9  inches  d.b.h.,  free  of  rot  and  having 
the  likelihood  of  growing  into  a  sawtim- 
ber  tree. 

Sapling  and  seedling  trees 

Live  trees  of  commercial  species,  less  than 
5.0  inches  d.b.h.,  with  form  and  quality 
to  qualify  as  potential  poletimber  trees. 

Growing  stock  trees 

Sawtimber  trees,  poletimber  trees,  sap- 
lings and  seedlings;  i.e.,  all  live  trees  ex- 
cept cull  trees. 

In  discussion  and  tables  on  volumes, 
growth,  and  mortality,  the  term  growing  stock 
refers  only  to  sawtimber  trees  and  poletimber 
trees;  i.e.,  all  live  trees  5  inches  d.b.h.  and 
larger  (except  cull  trees).  Saplings  and  seed- 
lings are  not  part  of  growing  stock  in  this 
usage  of  the  term. 

Cull  tree 

Live  tree  of  sawtimber-  or  poletimber-size 
that  is  unmerchantable  for  saw  logs,  now 
or  prospectively,  because  of  rot  or  other 
defect,  or  species. 

Sound  cull  trees  include: 

a.  Sawtimber-size  trees  that  have  more 
than  two-thirds  of  their  gross  board-foot 
volume  in  cull  with  at  least  one-half  of 
this  cull  the  result  of  sweep,  crook,  or 
other  sound  defect.  Also  included  are 
sound  trees  which  do  not  contain  at  least 
one  10-foot  saw  log. 

b.  Poletimber-size  trees  that  are  unlike- 
ly to  grow  into  sawtimber  trees  because 


of  serious  fire  and  basal  scars,  broken 
tops,  severe  mistletoe,  crooks  or  girdling 
by  porcupine.  No  rot  may  be  present. 

Rotten  cull  trees  include: 

a.  Sawtimber-size  trees  that  have  more 
than  two-thirds  of  their  gross  board-foot 
volume  in  cull,  with  more  than  half  of  the 
cull  due  to  rot. 

b.  Poletimber-size  trees  showing  any 
evidence  of  rot  in  the  main  stem. 

Mortality  tree 

A  tree  5.0  inches  d.b.h.  or  larger,  standing 
or  down,  which  has  died  within  the  past 
5  years  and  was  not  a  cull  tree  at  time  of 
death. 

Salvable  dead  tree 

Dead  tree  5.0  inches  d.b.h,  or  larger, 
standing  or  down  (but  not  lying  on  the 
ground)  which  has  50  percent  or  more  of 
its  cubic-foot  volume  in  sound  wood. 

Stand-Size  Classes 

Sawtimber  stands 

A  stand  with  a  minimum  net  volume  per 
acre  of  1,500  board  feet  (International 
1/4 -inch  rule)  in  sawtimber  trees.  Two 
classes  of  sawtimber  stands  are  recog- 
nized: 

Large  sawtimber.  A  stand  in  which  the 
majority  of  the  net  board-foot  volume 
is  in  sawtimber  trees  21.0  inches  d.b.h. 
and  larger. 

Small  sawtimber.  A  stand  in  which  the 
majority  of  the  net  board-foot  volum.e 
is  in  sawtimber  trees  from  11.0  to  20.9 
inches  d.b.h. 

Poletimber  stand 

Stand  failing  to  meet  the  sawtimber 
stand  specifications,  but  at  least  10  per- 
cent stocked  with  poletimber  and  larger 
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(5.0  inches  d.b.h.  and  larger)  trees  and 
with  at  least  half  the  minimum  stocking 
in  poletimber  trees. 

Seedling  and  sapling  stand 

A  stand  not  qualifying  as  either  a  saw- 
timber  or  poletimber  stand,  but  having  at 
least  10  percent  stocking  of  trees  of  com- 
mercial species  and  with  at  least  half 
the  stocking  in  seedling  and  sapling  trees. 

Nonstocked  area 

An  area  not  qualifying  as  a  sawtimber, 
poletimber,  or  a  seedling-sapling  stand; 
i.e.,  normally  an  area  less  than  10  percent 
stocked. 

Stocking 

Stocking  is  a  measure  of  the  degree  to 
which  growing  space  is  effectively  utilized  by 
trees.  In  this  report  it  is  expressed  as  the  per- 
centage of  the  available  space  that  is  occupied 
by  tree  crowns  as  viewed  on  aerial  photo- 
graphs. 

Well-stocked  stand 

A  stand  that  is  70  percent  or  more  cov- 
ered by  tree  crowns. 

Medium-stocked  stand 

A  stand  with  40  to  70  percent  coverage 
by  tree  crowns. 

Poorly  stocked  stand 

A  stand  with  10  to  40  percent  coverage 
by  tree  crowns. 

Nonstocked  area 

An  area  with  less  than  10  percent  cover- 
age by  tree  crowns. 

Timber  Volume 

All-timber  volume 

Volume  in  cubic  feet  of  sound  wood  in 
the  bole  of  growing  stock,  cull  and  sal- 


vable  dead  trees  5.0  inches  and  larger  in 
diameter  at  breast  height,  from  stump  to 
a  minimum  4.0-inch  top  inside  bark. 

Growing  stock  volume 

Net  volume  in  cubic  feet  of  sawtimber 
trees  and  poletimber  trees  from  stump  to 
a  minimum  4.0-inch  top  inside  bark. 

Live  sawtimber  volume 

Net  volume  in  board  feet.  International 
14 -inch  rule,  of  the  saw  log  portion  of 
sawtimber  trees. 

Saw  log  portion 

That  portion  of  the  bole  of  sawtimber 
trees  between  the  stump  and  the  mer- 
chantable top. 

Merchantable  top 

The  point  at  which  the  upper  limit  of 
saw  log  merchantability  is  limited  either 
by  limbs  or  by  a  minimum  diameter.  The 
latter  varies  with  diameter  class  ranging 
from  5  inches  inside  bark  for  trees  11 
inches  at  breast  height  to  10  inches  for 
trees  26  inches  or  larger. 

Upper-stem  portion 

That  part  of  the  bole  of  sawtimber  trees 
above  the  merchantable  top  to  a  mini- 
mum top  diameter  of  4.0  inches  inside 
bark. 

Quality  class 

A  classification  of  sawtimber  volume  in 
terms  of  log  grades.  Four  grades  are  rec- 
ognized and  distinguished  by  the  occur- 
rence and  characteristics  of  knots.  The 
log  grades  corresponding  to  the  quality 
classes  are: 

Grade  1  (select  logs)  are  essentially 
smooth  and  surface  clear,  except  that 
in  logs  16  inches  and  larger  in  diameter 
a  few  visible  knots  are  permitted,  pro- 
vided there  are  no  more  than  1  large 
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knot,  or  2  medium  or  small  knots,  or 
4  pin  knots. 

Knot  sizes  for  all  grades  are: 

Pin  knots  0.5  inch  or  less 

Small  knots       0.5  to  0.75  inch 
Medium  knots  0.75  to  1.5  inches 
Large  knots       Larger  than  1.5  inches 

Occasional  logs  having  a  greater 
number  of  knots  are  admitted  provided 
these  knots  may  be  boxed  in  an  area 
not  exceeding  one-third  the  area  of  one 
face  or  an  equivalent  area  of  two  faces. 

Grade  2  (shop  logs)  display  relatively 
few  knots  of  any  size,  so  spaced  that  at 
least  50  percent  of  the  surface  of  the 
log  is  in  smooth,  clear  areas,  the  size 
of  which  must  be  at  least  one-fourth 
the  girth  of  the  log  in  width,  by  4  feet 
or  more  in  length. 

A  log  with  no  more  than  12  medium 
or  smaller  knots,  or  more  than  8  large 
ones,  may  immediately  be  classed  as 
grade  2.  If  this  number  of  knots  is  ex- 
ceeded, the  clear  area  basis  governs. 

Grade  3  (common  logs)  display  either 
(a)  pin,  small,  or  medium  knots  of 
which  80  percent  are  either  live  or  will 
cut  out  red  (intergrown)  beneath  the 
slab,  or  (b)  16  dead  knots  (an  average 
of  4  per  face)  averaging  medium  in 
size. 

Grade  4  (low  common  logs)  display 
medium,  large,  and  very  large  live  and/ 
or  dead  knots  in  excess  of  the  numbers 
permitted  in  grades  2  and  3. 


ume  of  live  sawtimber  or  growing  stock 
on  commercial  forest  land. 


Mortality 


Growth 


Net  annual  growth  of  sawtimber  or  grow- 
ing stock 

The  average  annual  change,  calculated 
from  the  total  change  over  a  10-year  pe- 
riod, in  net  board-foot  or  cubic-foot  vol- 


Net  annual  mortality  of  sawtimber  or 
growing  stock 

The  average  annual  net  board-foot  or 
cubic-foot  volume  removed  from  live  saw- 
timber or  growing  stock  through  death, 
calculated  from  the  total  net  volume  re- 
moved by  such  causes  over  a  10-year 
period. 

Timber  Cut 

Timber  cut  from  growing  stock 

The  volume  of  sound  wood  in  live  saw- 
timber and  poletimber  trees  cut  for  forest 
products  during  a  specified  period,  in- 
cluding both  roundwood  products  and 
logging  residues. 

Timber  cut  from  sawtimber 

The  net  board-foot  volume  of  live  saw- 
timber trees  cut  for  forest  products  dur- 
ing a  specified  period,  including  both 
roundwood  products  and  logging  residues. 

Logging  residues  from  growing  stock 

The  net  cubic-foot  volume  of  live  saw- 
timber and  poletimber  trees  cut  or  killed 
by  logging  on  commercial  forest  land  and 
not  converted  to  timber  products. 

Ownership  Classes 

National  Forest  lands 

Federal  lands  which  have  been  designated 
by  Executive  order  or  statute  as  National 
Forests  or  purchase  units,  and  other  lands 
under  the  administration  of  the  Forest 
Service,  including  experimental  areas  and 
Bankhead-Jones  Title  III  lands. 

Other  Federal  lands 

Federal  lands  other  than  National  For- 
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ests,  including  lands  administered  by  the 
Bureau  of  Land  Management,  Bureau  of 
Indian  Affairs,  and  miscellaneous  Federal 
agencies. 

State,  county,  and  municipal  lands 

Lands  owned  by  State,  counties,  and  lo- 
cal public  agencies,  or  lands  leased  by 
these  governmental  units  more  than  50 
years  ago. 

Forest  industry  lands 

Lands  owned  by  companies  or  individuals 
operating  wood-using  plants. 

Farmer-owned  lands 

Lands  owned  by  operators  of  farms. 

Miscellaneous  private  lands 

Privately  owned  lands  other  than  forest- 
industry  or  farmer-owned  lands. 

Principal  Tree  Species 

Softwoods 

Douglas-fir  Pseudotsuga  menziesii 

Fir,  subalpine         Abies  lasiocarpa 


Fir,  grand 
Fir,  white 
Hemlock, 

mountain 
Hemlock, 

western 
Juniper 
Larch,  alpine 
Larch,  western 
Pine,  limber 
Pine,  lodgepole 
Pine,  ponderosa 
Pine,  western 

white 
Pine,  whitebark 
Redcedar, 

western 
Spruce,  Engel- 

mann 


A.  grandis 
A.  concolor 
Tsuga  mertensiana 

T.  heterophylla 

Juniperus  spp. 
Larix  lyalli 
L.  occidentalis 
Pinus  flexilis 
P.  contorta 
P.  ponderosa 
P.  monticola 

P.  albicaulis 
Thuja  plicata 

Picea  engelmannii 


Hardwoods 


Aspen,  quaking 
Cottonwood, 

black 
Birch,  paper 


Populus  tremuloides 
P.  trichocarpa 

Betula  papyrifera 


I 
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SURVEY  METHODS 


Area  statistics  were  determined  by  map- 
ping. About  20  percent  of  the  survey  area  was 
completely  mapped;  for  the  remainder,  map- 
ping was  done  only  on  sample  sections  located 
at  4-mile  intervals  in  a  rectangular  grid  pattern. 
In  both  cases  mapping  was  done  on  aerial 
photographs  and  subsequently  field  checked. 
Delineations  segregated  nonforest  from  forest 
land,  noncommercial  from  commercial  forest, 
and  classified  commercial  forest  by  timber 
type,  stand  size,  and  stand  density.  Areas 
were  classified  to  a  minimum  area  of  10  acres. 
Ownership  classes  were  also  outlined.  Area  of 
the  various  cover  classes  by  ownerships  was 
determined  by  dot  counts  which  were  then 
summarized  and,  in  the  case  of  sample  areas, 
multiplied  by  appropriate  factors  to  give  total 
area. 

Volume  statistics  were  derived  from  field 
samples  taken  at  4 -mile  intervals  on  the  rec- 
tangular grid  mentioned  above.  Plots  were 
taken  in  the  immediate  vicinity  of  the  section 
corners  designated  by  the  grid.  In  the  area 
which  had  been  mapped  on  a  sampling  basis 
plots  fell  within  the  mapped  sections. 

Samples  were  taken  at  1,172  locations  in 
Western  Montana.  Each  sample  consisted  of 
two  plots,  spaced  5  chains  apart.  If  necessary 
the  predetermined  compass  bearing  from  the 
first  to  the  second  plot  was  altered  to  insure 
that  both  plots  fell  in  the  same  type-size- 
density  stratum.  Each  plot  consisted  of  four 
concentric    circular   subplots.    Seedlings    and 


saplings  were  tallied  an  1/500  acre,  poles  on 
1/50  acre,  sawtimber  on  1/5  acre,  and  mor- 
tality on  1/3  acre. 

In  addition  to  making  the  customary 
measurements  and  classifications  of  trees  for 
volume  and  quahty,  increment  borings  were 
taken  for  growth  estimates. 

Formulas  equating  field  measurements  to 
volume,  growth,  and  mortality  were  applied  as 
part  of  the  machine  data  processing  to  pro- 
vide average  volumes  per  acre  for  the  various 
classifications  based  on  type,  size,  stocking, 
etc.  These  averages,  applied  to  area  estimates, 
provided  the  total  volumes  used  in  statistical 
tables. 

Timber-cut  estimates  in  some  cases  are 
based  on  output  data  for  a  single  year  when 
that  year  is  considered  typical  of  the  period 
during  which  the  survey  was  conducted.  In 
other  instances  primary  product  output  and 
logging  residue  figures  are  averages  based  on 
periodic  surveys  of  the  forest  industries.  Lum- 
ber industry  surveys,  conducted  in  coopera- 
tion with  the  Bureau  of  the  Census,  provide 
lumber  production  and  log  receipts  data  for 
estimating  the  predominant  part  of  the  cut. 
Periodic  surveys  are  also  conducted  to  deter- 
mine the  output  of  pulpwood,  commercial 
poles,  fuelwood,  mine  timbers,  posts,  and  mis- 
cellaneous timbers  of  lesser  importance.  Data 
for  estimating  the  volume  of  logging  residues 
are  obtained  by  special  studies  on  active 
woods  operations. 
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RELIABILITY  OF  ESTIMATES 


Data  collected  by  sampling  are  not  en- 
tirely reliable;  i.e.,  there  is  a  sampling  error. 
Sufficient  samples  are  taken  to  insure  that 
the  error  is  not  above  a  specified  maximum. 
Magnitude  of  the  errors  associated  with  area 
and  volume  estimates  for  Western  Montana 
have  been  determined  by  statistical  analysis 
of  the  data. 

Estimates  of  acreage  of  the  various  land 
and  forest  classes  were  determined  by  sampl- 
ing on  about  84  percent  of  Western  Montana 
and  compilation  from  type  maps  on  the  re- 
mainder. For  the  sampled  portion  the  sampl- 
ing error  of  the  estimate  of  commerical  forest 


area  is  d=1.83  percent,  and  of  noncommercial 
forest  ±11.48  percent.  These  errors  are  on  the 
basis  of  odds  of  two  out  of  three  that  values 
which  would  result  from  a  100-percent  cruise 
would  lie  within  the  range  indicated  by  the 
error.  There  is  no  sampling  error  for  the  area 
which  was  completely  mapped. 

The  sampling  error  for  the  estimated 
19,541  million  cubic  feet  of  growing  stock  in 
Western  Montana  is  ±2.42  percent.  The  sam- 
pling error  for  estimates  other  than  total  vol- 
ume can  be  roughly  approximated  by  using 
the  following  chart: 
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Proportion  of  volume  in  a  breakdown 

Ratio  of  sampling  error  of  a  volume  breakdown 
to  sampling  error  of  total  area  or  volume. 


As  an  example  of  the  use  of  the  chart, 
assume  that  the  sampling  error  reported  for 
a  total  is  ±5  percent.  An  estimate  is  desired 
of  the  sampling  error  for  an  item  which  is  only 


0.25  of  this  total.  Reading  from  the  chart,  the 
multiplying  factor  for  a  proportion  of  0.25  is 
2.  The  estimated  sampling  error  for  the  item 
is  then  2  times  ±5  percent,  or  ±10  percent. 
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Table  1. — Area  by  land  classes,  Western 
Montana,  1958 


Table  2. — Area  of  commercial  forest  land,  by 
ownership  classes.  Western  Montana,  1958 


Land  class 


Thousand 
acres 


Ownership  class 


Commercial  forest  land 

10,453 

Noncommercial  forest  land: 

Unproductive-nonreserved 

598 

Productive-reserved 

889 

Unproductive-reserved 

768 

Total  forest  land 

12,708 

Nonforest  land 

'3,266 

Total,  all  land 

215,974 

'Includes  95,000  acres  of  water  according  to  Sur- 
vey standards  of  area  classification  but  defined  by 
Bureau  of  Census  as  land. 

2From  U.  S.  Bureau  of  the  Census,  Land  and 
Water  Areas  of  the  United  States,  1950. 


Thousand 
acres 


National  Forest  6,680 

Other  Federal: 

Bureau  of  Land  Management  156 

Indian  373 

Miscellaneous  Federal  3 

Total  other  Federal 

State 

County  and  municipal 

Forest  industry: 
Pulp  and  paper 
Lumber 

Other  — 

Total  forest  industry  1,047 

Farmer-owned  471 

Miscellaneous  private  1,282 

All  ownerships  10,453 


532 

439 

2 


1,047 


Table  3. — Area  of  commercial  forest  land,  by  stand-size  and  ownership 
classes,  Western  Montana,  1958 


Stand-size  class 


All 
ownerships 


National 
Forest 


Other 
public 


Forest 
industry 


Farmer 

and  misc. 

private 


Thousand  acres 

Sawtimber  stands: 

Large  sawtimber 

1,595 

998 

102 

355 

140 

Small  sawtimber 

4,730 

2,788 

553 

468 

921 

Total 

6,325 

3,786 

655 

823 

1,061 

Poletimber  stands 

2,937 

1,973 

232 

178 

554 

Sapling  and  seedling 

stands 

1,018 

788 

76 

35 

119 

Nonstocked  area 

173 

133 

10 

11 

19 

All  classes 

10,453 

6,680 

973 

1,047 

1,753 
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Table  4. — Area  of  commercial  forest  land,  by  stocking  classes  of  all  live 
trees  and  by  stand-size  classes,  Western  Montana,  1958 


Stocking  class 
(all  trees) 


All 
stands 


Sawtimber 
stands 


Poletimber 
stands 


Sapling  and 

seedling 

stands 


Non- 
stocked 
stands 


70  percent  or  more 
40  to  70  percent 
10  to  40  percent 
Less  than  10  percent 
All  classes 


Thousand  acres 

5,730 

3,674 

1,426 

630 

— 

3,366 

2,106 

1,032 

228 

— 

1,184 

545 

479 

160 

— 

173 

— 

— 

— 

173 

10,453 


6,325 


2,937 


1,018 


173 


Table  5. 


Type 


-Area  of  commercial  forest  land,  by  types  and  ownership  classes. 
Western  Montana,  1958 

All 
ownerships 


Public 
ownerships 

Private 
ownerships 

Thousand  acres 

1,926 
852 
160 

911 

816 

21 

2,374 

831 

29 

476 

65 

4 

1,474 
7 

465 
42 

Douglas-fir 
Ponderosa  pine 
White  pine' 
Lodgepole  pine^ 
Fir-spruce 
Hemlock^ 
Larch 
Hardwoods 
All  types 


2,837 

1,668 

181 

2,850 

896 

33 

1,939 

49 


10,453 


7,653 


2,800 


'Includes  35,000  acres  of  western  redcedar  type. 
2Includes  104,000  acres  of  whitebark  and  limber  pine  type. 
^Includes  6,000  acres  of  mountain  hemlock. 

Table  6. — Number  of  growing-stock  trees  on  commercial 
diameter  classes  and  by  softwoods  and  hardwoods.  Western 


D.B.H.  class 
(inches) 


All  species 


Softwood 


forest  land,  by 
Montana,  1958 

Hardwood 


Thousand  trees 

1.0  to  2.9 

7,285,560 

7,238,621 

46,939 

3.0  to  4.9 

2,074,365 

2,061,869 

12,496 

5.0  to  6.9 

830,351 

826,240 

4,111 

7.0  to  8.9 

430,663 

429,086 

1,577 

9.0  to  10.9 

237,892 

237,670 

222 

11.0  to  12.9 

119,822 

119,446 

376 

13.0  to  14.9 

76,645 

76,370 

275 

15.0  to  16.9 

51,409 

51,183 

226 

17.0  to  18.9 

34,645 

34,507 

138 

19.0  to  28.9 

61,195 

61,026 

169 

29.0  to  38.9 

6,640 

6,640 

— 

39.0  and  larger 

532 

532 

— 

Total 

11,209,719 

11,143,190 

66,529 
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Table  7. — Number  of  cull  and  salvable  dead  trees  on  commercial  forest 

land,  by  diameter  groups  and  by  softwoods  and  hardwoods, 

Western  Montana,  1958 

Cull  trees 


D.B.H.  class 

Salvable 

(inches) 

Total 

Sound 

Rotten 

dead  trees 

Thousand 

trees 

Softwoods: 

5.0  to  8.9 

94,624 

49,972 

44,652 

73,518 

9.0  to  18.9 

31,036 

11,335 

19,701 

59,568 

19.0  and  larger 

2,680 

102 

2,578 

6,325 

Total 

128,340 

61,409 

66,931 

139,411 

Hardwoods: 

5.0  to  10.9 

3,393 

1,131 

2,262 

19 

11.0  to  18.9 

450 

324 

126 

— 

19.0  and  larger 

415 

233 

182 

— 

Total 

4,258 

1,688 

2,570 

19 

All   species 

132,598 

63,097 

69,501 

139,430 

Table  8. — Volume  of  timber  on  commercial  forest  land,  by  class  of  timber 
and  by  softwoods  and  hardwoods,  Western  Montana,  1958 


Class  of  timber 

All  species 

Softwoods 

Hardwoods 

Thousand  cubic  feet 

Sawtimber  trees: 

Saw  log  portion 

11,589,751 

11,557,217 

32,534 

Upper-stem  portion 

925,200 

916,055 

9,145 

Total 

12,514,951 

12,473,272 

41,679 

Poletimber  trees 

7,025,665 

6,998,906 

26,759 

All  growing-stock  trees 

19,540,616 

19,472,178 

68,438 

Sound  cull  trees: 

Sawtimber-size  trees 

68,089 

55,803 

12,286 

Poletimber-size  trees 

200,300 

197,551 

2,749 

Total 

268,389 

253,354 

15,035 

Rotten  cull  trees: 

Sawtimber-size  trees 

101,687 

98,758 

2,929 

Poletimber-size  trees 

161,704 

159,709 

1,995 

Total 

263,391 

258,467 

4,924 

Salvable  dead  trees: 

Sawtimber-size  trees 

1,599,848 

1,598,890 

958 

Poletimber-size  trees 

673,200 

672,976 

224 

Total 

2,273,048 

2,271,866 

1,182 

All  timber 

22,345,444 

22,255,865 

89,579 
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Table  9. — Volume  of  growing  stock  and  sawtimber  on  commercial  forest 

land,  by  ownership  classes  and  by  softwoods  and  hardwoods, 

Western  Montana,  1958 


Ownership  class 


All  species 


Softwoods 


Hardwoods 


GROWING  STOCK 

(Million  cubic  feet) 

National  Forest 
Other  public 
Forest  industry 
Farmer  and  misc.  private 

13,056 
1,590 
2,155 
2,740 

13,034 
1,584 
2,149 
2,706 

22 
6 
6 

34 

All  ownerships 

19,541 

19,473 

68 

SAWTIMBER 

(Million  board  feet) ' 

National    Forest 
Other  public 
Forest  industry 
Farmer  and  misc.  private 

48,596 
5,716 
9,440 
9,702 

48,542 
5,689 
9,419 
9,597 

54 

27 

21 

105 

All  ownerships 

73,454 

73,247 

207 

'  International   %  -inch  rule. 


Table  10. — Volume  of  growing  stock  and  sawtimber  on  commercial  forest 

land,  by  stand-size  classes  and  by  softwoods  and  hardwoods, 

Western  Montana,  1958 


Stand-size  class 

All  species 

Softwoods 

Hardwoods 

stands 

GROWING  STOCK 

(Million  cubic  feet) 

Sawtimber  stands 
Poletimber  stands 
Sapling  and  seedling 
Nonstocked  areas 

15,143 

3,945 

418 

35 

15,095 

3,927 

416 

35 

48 

18 

2 

(') 

Total 

19,541 

19,473 

68 

stands 

SAWTIMBER 
(Million  board  feet)^ 

Sawtimber  stands 
Poletimber  stands 
Sapling  and  seedling 
Nonstocked  areas 

68,691   • 
3,890 
798 
75 

68,498 

3,880 

794 

75 

193 

10 

4 

(') 

Total 

73,454 

73,247 

207 

1  Less  than  0.5  million  feet. 
^International   'A-inch  rule. 
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Table  11. — Volume  of  growing  stock  on  commercial  forest  land,  by  species 
and  diameter  groups,  Western  Montana,  1958 


Species 


All 
classes 


Diameter  class  (inches  at  breast  height) 


5.0  to 
10.9 


11.0  to 
20.9 


21.0  to 
30.9 


31.0  to 
40.9 


41.0  and 
larger 


Million 

cubic  feet 

Softwoods: 

Douglas-fir 

5,429 

1,375 

2,732 

1,135 

159 

28 

Ponderosa  pine 

1,949 

192 

800 

741 

206 

10 

White  pine 

320 

55 

176 

74 

8 

7 

Lodgepole  pine 

4,346 

3,515 

819 

12 

— 

— 

True  firs' 

1,428 

815 

539 

71 

3 

— 

Spruce 

2,261 

369 

993 

670 

218 

11 

Western  hemlock 

165 

39 

87 

25 

14 

— 

Western  redcedar 

•     412 

96 

112 

114 

51 

39 

Western  larch^ 

2,896 

448 

1,161 

1,024 

254 

9 

Other  softwoods 

267 

95 

148 

24 

— 

— 

Total 

19,473 

6,999 

7,567 

3,890 

913 

104 

Hardwoods: 

Aspen  and 

Cottonwood 

54 

16 

27 

11 



— 

Other  hardwoods 

14 

11 

3 

— 

— 

— 

Total 

68 

27 

30 

11 

— 

— 

All  species 

19,541 

7,026 

7,597 

3,901 

913 

104 

1  White,  grand,  and  subalpine 

firs. 

^Includes  a  negligibh 

3  amount  of  alpine  larch. 

Table  12. — Volume  of  sawtimber  on  commercial  forest  land,  by  species  and 
diameter  groups.  Western  Montana,  1958 

Diameter  class  (inches  at  breast  height) 


Species 

All 

11.0  to 

21.0  to 

31.0  to 

41.0  and 

classes 

20.9 

30.9 

40.9 

larger 

Million  board  feet^ 

Softwoods: 

Douglas-fir 

22,970 

14,841 

6.973 

980 

176 

Ponderosa  pine 

10,498 

4,425 

4,598 

1,402 

73 

White  pine 

1,547 

1,019 

440 

50 

38 

Lodgepole  pine 

4,648 

4,577 

71 

— 

— 

True  firs^ 

3,427 

2,984 

423 

20 

— 

Spruce 

11,393 

5,717 

4,174 

1,432 

70 

Western  hemlock 

727 

489 

153 

85 

— 

Western  redcedar 

1,712 

593 

649 

279 

191 

Western  larch^ 

15,379 

6,979 

6,716 

1,626 

58 

Other  softwoods 

946 

807 

139 

— 

— 

Total 

73,247 

42,431 

24,336 

5,874 

606 

Hardwoods: 

Aspen  and  cottonwood      188 

135 

53 

— 

— 

Other  hardwoods 

19 

19 

— 

— 

— 

Total 

207 

154 

53 

— 

— 

All  species 

73,454 

42,585 

24,389 

5,874 

606 

'International   'A -inch  rule. 

2White,  grand,  and  subalpine  firs. 

3Includes  a  negligible  amount  of  alpine  larch. 
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Table  13. — Volume  of  sawtimber  on  commercial  forest  land,  by  species 
and  diameter  groups,  Western  Montana,  1958 


Species 


All 
classes 


Diameter  class  (inches  at  breast  height) 


11.0  to 
20.9 


21.0  to 
30.9 


31.0  to 
40.9 


41.0  and 
larger 


Million  board  feeV 

Softwoods: 

Douglas-fir 

19,767 

12,475 

6,224 

901 

167 

Ponderosa  pine 

9,073 

3,647 

4,073 

1,285 

68 

White  pine 

1,355 

880 

394 

46 

35 

Lodgepole  pine 

3,850 

3,787 

63 

— 

— 

True  firs^ 

2,923 

2,526 

379 

18 

— 

Spruce 

10,263 

5,126 

3,774 

1,298 

65 

Western  hemlock 

633 

417 

138 

78 

— 

Western  redcedar 

1,455 

481 

551 

245 

178 

Western  larch^ 

13,309 

5,713 

6,046 

1,495 

55 

Other  softwoods 

803 

679 

124 

— 

— 

Total 

63,431 

35,731 

21,766 

5,366 

568 

Hardwoods: 

Aspen  and  cottonwood 

179 

128 

51 

— 

— 

Other  hardwoods 

16 

16 

— 

— 

— 

Total 

195 

144 

51 

— 

— 

All  species 

63,626 

35,875 

21,817 

5,366 

568 

'Scribner  rule. 

2White,  grand,  and  subalpine  firs. 

^Includes  a  negligible  amount  of  alpine  larch. 


Table  14. — Volume  of  sawtimber  on  commercial  forest  land,  by  softwood 
species  and  quality  classes.  Western  Montana,  1958 


Species 


Quality  class  (log  grade) 


All  classes 


Million  board  feeV 

Softwoods: 

Douglas-fir 

22,970 

1,204 

3,766 

7,086 

10,914 

Ponderosa  pine 

10,498 

2,245 

1,629 

2,146 

4,478 

White  pine 

1,547 

581 

292 

411 

263 

True  firs^ 

3,427 

41 

125 

1,327 

1,934 

Spruce 

11,393 

414 

1,221 

4,914 

4,844 

Western  hemlock 

727 

9 

11 

210 

497 

Western  larch^ 

15,379 

5,346 

3,468 

3,047 

3,518 

Other  softwoods 

7,306 

313 

1,349 

2,395 

3,249 

Total 

73,247 

10,153 

11,861 

21,536 

29,697 

'International   'A -inch  rule. 

2White,  grand,  and  subalpine  firs. 

^Includes  a  negligible  amount  of  alpine  larch. 
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Table   15. — Volume   of   salvable   dead   saw- 
timber-size  trees  on  commercial  forest  land 
by  softwoods  and  hardwoods, 
Western  Montana,  1958 


Table  16. — Net  annual  growth  and  annual 

cut  of  growing  stock  on  commercial  forest 

land,  by  species,  Western  Montana 


Species 
group 


Volume  (thousand  board  feet) 


International 
V4-inch  rule 


Scribner  rule 


Softwoods 
Hardwoods 
All  species 


9,334,989 
4,828 


8,061,849 
4,148 


9,339,817 


8,065,997 


Net  annual 

Annual 

Species 

growth, 

timber  cut. 

1958 

1956 

Thousand  cubic  feet 

Softwoods: 

Douglas-fir 

84,330 

37,539 

Ponderosa  pine 

27,651 

28,395 

Western  white  pine 

6,698 

3,553 

Lodgepole  pine 

100,562 

4,362 

True  firs' 

28,193 

1,436 

Engelmann  spruce 

2,313 

26,540 

Western  hemlock 

4,485 

104 

Western  larch 

25,404 

27,978 

Other  softwoods 

10,051 

366 

Total 

289,687 

130,273 

Hardwoods 

2,078 

397 

All  species 

291,765 

130,670 

'  White,  grand,  and  subalpine  firs. 

Table  17. — Net  annual  growth  and  annual  cut  of  growing  stock  on  com- 
mercial forest  land,  by  ownership  classes  and  by  softwoods  and  hardwoods. 

Western  Montana 


Species  group 


All  National  Other  Forest       Farmer  and 

ownerships  Forest  public  industry    misc.  private 


NET  ANNUAL  GROWTH,  1958 
(Thousand  cubic  feet) 

Softwoods 
Hardwoods 

289,687 
2,078 

182,368          27,425           28,360 
668               195               208 

51,534 
1,007 

All  species 

291,765 

183,036           27,620          28,568 

52,541 

ANNUAL  TIMBER  CUT,  1956 
(Thousand  cubic  feet) 

Softwoods 
Hardwoods 

130,273 
397 

59,068                             '71,205 
0                                  '397 

All  species 

130,670 

59,068                            '71,602 

'Includes  "other  public,"  "forest  industry,"  and  "farmer  and  miscellaneous  private. 
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Table   18. — Net  annual  growth   and  cut  of 

sawtimber   on    commercial   forest   land,    by 

species,  Western  Montana 


Net  annual 

Annual 

Species 

growth, 

timber  cut. 

1958 

1956 

Thousand  board  feeV 

Softwoods: 

Douglas-fir 

296,982 

254,669 

Ponderosa  pine 

142,883 

193,467 

Western  white  pine 

30,719 

24,339 

Lodgepole  pine 

84,768 

27,980 

True  firs^ 

55,292 

9,860 

Engelmann  spruce 

-40,843 

181,742 

Western  hemlock 

20,159 

622 

Western  larch 

84,719 

190,890 

Other  softwoods 

40,950 

2,398 

Total 

715,629 

885,967 

Hardwoods 

4,803 

2,360 

All  species 

720,432 

888,327 

'International   'A -inch  rule. 
2White,  grand,  and  subalpine  firs. 


Table  19. — Net  annual  growth  and  cut  of  sawtimber  on  commercial  forest 

land,  by  ownership  classes  and  by  softwoods  and  hardwoods, 

Western  Montana 


Species  group 

All 
ownerships 

National               Other               Forest 
Forest                 public            industry 

Farmer  and 
misc.  private 

NET  ANNUAL  GROWTH,  1958 
(Thousand  board  feet)' 

Softwoods 
Hardwoods 

715,629 
4,803 

403,757           83,046           85,367 
1,849               637               600 

143,459 
1,717 

All  species 

720,432 

405,606           83,683           85,967 

145,176 

ANNUAL  TIMBER  CUT,  1956 
(Thousand  board  feet)' 

Softwoods 
Hardwoods 

885,967 
2,360 

401,524                           2484,443 
0                               22,360 

All  species 

888,327 

401,524                           2486,803 

'International  'A -inch  rule. 

^Includes  "other  public,"  "forest  industry,"  and  "farmer  and  miscellaneous  private. 
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Table  20.  —  Annual  mortality  of  growing 

stock  and  sawtimber  on  commercial  forest 

land,  by  species,  Western  Montana,  1958 


Species        |    G 

rowing  stock 

Sawtimber 

Thousand  cubic 

Thousand  board 

feet 

feeV 

Softwoods: 

Douglas-fir 

20,426 

103,915 

Ponderosa  pine 

6,572 

39,228 

White  pine 

733 

3,164 

Lodgepole  pine 

17,652 

42,980 

True  firs^ 

9,510 

36,670 

Spruce 

36,678 

225,384 

Western  hemlock 

290 

508 

Western  larch 

11,646 

69,510 

Other  softwoods 

855 

2,989 

Total 

104,362 

524,348 

Hardwoods 

46 

— 

All  species 

104,408 

524,348 

'International  V4-inch  rule. 
2White,  grand,  and  subalpine  firs. 


Table  21. — Annual  mortality  of  growing  stock  and  sawtimber  on  commercial  forest  land,  by 
ownership  classes  and  by  softwoods  and  hardwoods,  Western  Montana,  1958 


Ownership 


Growing  stock 


All  species 


Softwood      Hardwood 


Sawtimber 


All  species 


Softwood     Hardwood 


Thousand  cubic  feet 


Thousand  board  feeV 


National  Forest  lands 

74,427 

74,426 

1 

373,991 

373,991 

— 

Other  public  lands 

6,745 

6,742 

3 

33,826 

33,826 

— 

Forest  industry  lands 

12,879 

12,877 

2 

67,638 

67,638 

— 

Farmer  and  misc. 

private  lands 

10,357 

10,317 

40 

48,893 

48,893 

— 

Total,  all  ownerships 

104,408 

104,362 

46 

524,348 

524,348 

— 

'International  ^/^-inch  rule. 


Table  22. — Annual  mortality  of  growing  stock  and  sawtimber  on  commercial  forest  land  by 
causes,  and  by  softwoods  and  hardwoods,  Western  Montana,  1958 


Cause  of  death 


Growing  stock 


All  species 


Softwood      Hardwood 


Sawtimber 


All  species 


Softwood      Hardwood 


Thousand  cubic  feet 


Thousand  board  feeV 


Fire 
Insects 
Disease 
Other 

All  causes 


1,291 

1,291 

— 

5,610 

5,610 

— 

57,319 

57,319 

— 

311,865 

311,865 

— 

5,493 

5,451 

42 

28,983 

28,983 

— 

40,305 

40,301 

4 

177,890 

177,890 

— 

104,408 


104,362 


46 


524,348 


524,348 


'International  Vi-inch  rule. 
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Table  23. — Total  ouput  of  timber  products,  by  products,  by  type  of  material  used,  and  by  soft- 
woods and  hardwoods,  Western  Montana,  1956 


'Includes  veneer  logs  and  bolts. 
^International  Vi-inch  log  rule. 

3Largely  from  dead  timber  salvaged  in  the  spruce  salvage  project  (to  salvage  beetle- 
killed  spruce)  that  was  started  in  1952  and  continued  for  several  years. 
'•Rough  wood  basis. 
SLess  than  0.5  M  standard  cords. 
^Includes  shingle  bolts,  house  logs,  converter  poles. 


Product  and 
species  group 

Total  output  in 
standard  units 

Output  from 

roundwood  from 

growing  stock 

Output  from  round- 
wood  from  nongrow- 
ing  stock  sources 

Output 

from 

plant  by- 

DroHiicts 

Unit 

Number 

Standard 
units 

M  cubic 
feet 

Standard 
units 

M  cubic 
feet 

(standard 
units) 

Saw  logs:' 

Softwood 

M  bd.-ft.2     1,055,783 

807,280 

115,326 

3248,503 

35,500 

0 

Hardwood 

M  bd.-ft2 

2,147 

2,147 

307 

0 

0 

0 

Total 

M  bd.-ft.2     1,057,930 

809,427 

115,633 

248,503 

35,500 

0 

Pulpwood: 

Softwood 

M  std.  cords'* 

35 

1 

81 

334 

2,241 

0 

Hardwood 

M  std.  cords'* 

(') 

{') 

12 

0 

0 

0 

Total 

M  std.  cords'* 

35 

1 

93 

34 

2,241 

0 

Poles: 

Softwood 

M  pieces 

244 

244 

2,378 

0 

0 

0 

Hardwood 

M  pieces 

0 

0 

0 

0 

0 

0 

Total 

M  pieces 

244 

244 

2,378 

0 

0 

0 

Mine  timbers  (round) 

: 

Softwood 

M  cu.  ft. 

4,996 

4,746 

4,746 

250 

250 

0 

Hardwood 

M  cu.  ft. 

0 

0 

0 

0 

0 

0 

Total 

M  cu.  ft. 

4,996 

4,746 

4,746 

250 

250 

0 

Misc.  industrial  wood: 

6 

Softwood 

M  cu.  ft. 

244 

244 

244 

0 

0 

0 

Hardwood 

M  cu.  ft. 

0 

0 

0 

0 

0 

0 

Total 

M  cu.  ft. 

244 

244 

244 

0 

0 

0 

Posts  (round  and  split) : 

Softwood 

M  pieces 

763 

565 

452 

198 

158 

0 

Hardwood 

M  pieces 

0 

0 

0 

0 

0 

0 

Total 

M  pieces 

763 

565 

452 

198 

158 

0 

Fuel  wood: 

Softwood 

M  std.  cords" 

511 

9 

704 

129 

9,967 

373 

Hardwood 

M  std.  cords" 

48 

1 

62 

12 

881 

35 

Total 

M  std.  cords'* 

559 

10 

766 

141 

10,848 

408 

Misc.  farm  timbers: 

Softwood 

M  cu.  ft. 

397 

327 

327 

70 

70 

0 

Hardwood 

M  cu.  ft. 

0 

0 

0 

0 

0 

0 

Total 

M  cu.  ft. 

397 

327 

327 

70 

70 

0 

All  products: 

Softwood 

M  cu.  ft. 

— 

— 

124,258 

— 

48,186 

— 

Hardwood 

M  cu.  ft. 

— 

— 

381 

— 

881 

— 

Total 

M  cu.  ft. 

— 

— 

124,639 

— 

49,067 

— 
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Table  24. — Total  output  of  roundwood  products,  by  source  and  by  soft- 
woods and  hardwoods,  Western  Montana,  1956 


Source 

All  species 

Softwoods 

Hardwoods 

Thousand  cubic  feet 

Growing-stock  trees:' 
Sawtimber  trees 
Poletimber  trees 

120,601 
4,038 

120,282 
3,976 

319 
62 

Total 

124,639 

124,258 

381 

Cull  trees' 
Salvable  dead  trees' 
Other  sources^ 

47 

347,380 

1,640 

47 

347,380 

759 

0 
0 

881 

All  sources 

173,706 

172,444 

1,262 

I  On  commercial  forest  land. 

^Includes  noncommercial  forest  land,  nonforest  land  such  as  fence  rows,  trees  less 
than  5.0  inches  in  diameter,  and  treetops  and  limbs. 

3Largely  from  dead  sawtimber  trees  salvaged  in  the  spruce  salvage  project. 


Table  25. — Annual  timber  cut  from  growing  stock  on  commercial  forest 
lands,  by  products  and  logging  residues,  and  by  softwoods  and  hardwoods, 

Western  Montana,  1956 


Products  and  residues 

All  species 

Softwoods 

Hardwoods 

Thousand  cubic  feet 

Roundwood  products: 

Saw  logs 

115,633 

115,326 

307 

Veneer  logs  and  bolts 

(') 

(') 

V) 

Cooperage  logs  and  bolts 

0 

0 

0 

Pulpwood 

93 

81 

12 

Piling 

(2) 

n 

(2) 

Poles 

2,378 

2,378 

0 

Mine  timbers 

4,746 

4,746 

0 

Misc.  industrial  wood3 

571 

571 

0 

Posts 

452 

452 

0 

Fuelwood 

766 

704 

62 

All  products 

124,639 

124,258 

381 

Logging  residues 

6,031 

6,015 

16 

Timber  cut 

130,670 

130,273 

397 

'  Included  with  saw  logs  to  avoid  disclosing  individual  operations. 

^Included  with  poles. 

^Includes  327,000  cubic  feet  of  miscellaneous  farm  timbers. 
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Table  26. — Annual  timber  cut  from  live  sawtimber  on  commercial  forest 
lands,  by  products  and  logging  residues,  and  by  softwoods  and  hardwoods, 

Western  Montana,  1956 


Products  and  residues 

All  species 

Softwoods 

Hardwoods 

Thousand  board  feef 

Roundwood  products: 

Saw  logs 

809,427 

807,280 

2,147 

Veneer  logs  and  bolts 

{') 

(') 

{') 

Cooperage  logs  and  bolts 

0 

0 

0 

Pulpwood 

561 

486 

75 

Piling 

(3) 

P) 

i') 

Poles 

14,271 

14,271 

0 

Mine  timbers 

29,622 

29,622 

0 

Misc.  industrial  wood'' 

1,437 

1,437 

0 

Posts 

126 

126 

0 

Fuelwood 

708 

654 

54 

All  products 

856,152 

853,876 

2,276 

Logging   residues 

32,175 

32,091 

84 

Timber  cut 

888,327 

885,967 

2,360 

1  International  Vi-inch  rule. 

^Included  in  saw  logs  to  avoid  disclosing  individual  operations. 

3Included  with  poles. 

''Includes  126,000  board  feet  of  miscellaneous  farm  timbers. 
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FOREWORD 


This  report  is  based  on  the  first  comprehensive  survey  of 
Wyoming's  forest  resources.  The  survey  was  conducted  as 
part  of  the  continuing  nationwide  Forest  Survey.  Fieldwork 
started  in  1957  and  was  completed  in  1960. 

Wyoming  includes  parts  of  two  Regions  of  the  U.S. 
Forest  Service.  The  area  to  the  east  of  the  Continental 
Divide  is  in  the  Rocky  Mountain  Region  with  headquarters 
at  Denver,  Colorado;  the  area  to  the  west  is  in  the  Inter- 
mountain  Region  with  headquarters  at  Ogden,  Utah.  The 
two  Regions  cooperated  with  the  Intermountain  Forest  and 
Range  Experiment  Station  and  the  Rocky  Mountain  Forest 
and  Range  Experiment  Station  in  field  samphng,  mapping, 
and  compilation. 
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SIGNIFICANT  FINDINGS 


FOREST  AREA 

•  The  forest  area  is  9.8  million  acres  or 
15.7  percent  of  the  area  of  all  land  in  the 
State. 

•  The  commercial  forest  area  is  4.9  million 
acres  or  50  percent  of  the  total  forest 
land. 

•  Lodgepole  pine  is  the  principal  type  and 
covers  37  percent  of  the  commercial 
forest. 

•  Sawtimber  stands  occupy  60  percent  of 
the  commercial  forest. 

•  The  public  owns  82  percent  of  the  com- 
mercial forest  area,  and  the  National 
Forests  administer  69  percent. 

TIMBER  VOLUME 

•  There  are  22.6  billion  board  feet-  of  saw- 
timber  of  which  more  than  one-third  is 
spruce  and  one-fourth  is  lodgepole  pine. 

•  Eighty-four  percent  of  the  sawtimber 
volume  is  on  National  Forest  lands. 

STAND  CONDITIONS 

•  Most  sawtimber  stands  and  many  pole- 
timber  stands  are  overmature  and  are 
adding  little  net  growth. 

•  Insects  and  diseases  account  for  two- 
thirds  of  the  annual  mortality. 


TIMBER  USE 

•  The  output  of  timber  products  in  1962 
was  7  percent  greater  than  1957. 

•  Ninety-four  percent  of  the  primary  tim- 
ber products  cut  in  1962  was  saw  logs 
for  lumber.  Wyoming  lumber  output  for 
that  year  was  116.5  million  board  feet.^ 

•  About  80  percent  of  the  1962  saw  log 
output  was  east  of  the  Continental  Di- 
vide. 

•  In  1962  Wyoming's  timber  cut  amounted 
to  only  0.29  percent  of  the  State's  in- 
ventory of  sound  live  trees.  This  cutting 
rate  is  less  than  one-half  the  rate  for  the 
entire  Mountain  State  area. 

WATER,  RECREATION,  AND  GRAZING 

•  Competition  is  increasing  rapidly  for 
Wyoming  water,  both  inside  and  outside 
the  State.  Only  one-sixth  of  the  runoff 
is  used  in  Wyoming. 

•  Outdoor  recreation  has  increased  much 
more  than  any  other  forest  use  since 
1946.  On  Wyoming  National  Forests,  the 
increase  was  almost  tenfold  or  a  much 
more  rapid  rate  than  for  the  Nation  or 
for  the  Mountain  States  as  a  whole. 

•  Since  World  War  II,  cattle  grazing  on 
National  Forests  has  remained  stable, 
but  sheep  grazing  has  declined  by  almost 
one-third. 


'T/jis  survey  indicates  that  Wyoming  has  1.4 
times  more  commercial  forest  area  and  1.9  times 
more  live  sawtimber  volume  than  was  reported  for 
1952  by  "Timber  Resources  for  America's  Future." 
Actual  changes  in  forest  stand  conditions  in  that 
period  were  probably  minor.  The  most  recent  figures 
are  based  on  a  complete  survey,  whereas  the  pre- 
vious estimates  were  not.    Also,  because  of  changed 


utilization  standards,  a  large  area  formerly  classed 
as  unproductive  is  now  considered  to  be  productive 
and  is  classified  as  commercial  forest. 

-International  y4-inch  log  rule  board-foot  vol- 
umes are  used  throughout  this  report  unless  other- 
wise stated. 

■^Preliminary  estimate. 
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FORESTS 


WITH  MANY 


VALUES 


Only  about  16  percent  of  the  State  of  Wyo- 
ming is  forest  land.  Nevertheless,  this  forest 
area  of  9.8  million  acres  produces  timber, 
water,  recreation,  and  grazing  that  are  very 
important  to  the  State  and  the  Nation.  Some 
of  these  products  or  uses  have  been  important 
for  a  long  time.  However,  recreation  is  only 
beginning  to  come  into  its  own.  The  grazing 
load  is  about  all  the  forests  can  support  at 
the  present  time,  but  there  is  a  great  oppor- 
tunity to  expand  the  other  uses.  In  consider- 
ing the  timber  resource  under  present  and 
future  conditions  of  forest  management,  tim- 
ber use  cannot  be  considered  apart  from  the 
demands  on  the  forest  for  water,  recreation, 
and  grazing.  Few  acres,  if  any,  can  be  man- 
aged for  one  use  alone.  For  this  reason  the 
demands  of  water,  recreation,  and  grazing 
uses  are  discussed  in  addition  to  the  timber 
resource  —  the  principal  topic  of  this  report. 


Forested  slopes  of  the  Big  Horn  National  Forest 
rising  from  the  treeless  plains  west  of  Sheridan. 
Wyoming's  commercial  forests  are  largely  on  moun- 
tain slopes  and  lie  between  7.000  and  10,000  feet 
in  elevation,  but  in  the  Black  Hills  they  come  down 
to  about  4.000  feet.   Forest  land  below  or  above 
these  elevations  is  of  little  commercial  value  for 
timber  production,  but  most  of  it  is  very  important 
for  watershed  protection,  wildlife,  and  grazing. 


Timber  use  developed  early  but  has  been  erratic 

Wyoming,  although  not  a  stopping  point  in 
the  original  westward  trek  of  the  American 
lumber  industry,  did  provide  vast  numbers  of 
the  railroad  ties  that  facilitated  the  movement 
of  the  lumber  industry  from  the  Lake  States 
to  the  Pacific  Northwest.  Extensive  areas  of 
lodgepole  pine  suitable  for  ties  were  a  boon 


*s^.  .  ^ 


to  the  Union  Pacific  Railway  in  its  construc- 
tion of  the  first  transcontinental  railroad 
through  Wyoming  in  1867-69.  During  the 
next  several  decades  as  railroads  fanned  out 
through  the  West,  "tie  hacks"  hewed  millions 
of  ties  from  Wyoming  trees.  During  this 
period  timber  cut  in  Wyoming  reached  a  i>eak 
that  was  not  exceeded  until  the  late  1950's. 
The  tie  hack  with  his  broadax  finally  gave 
way  to  the  greater  efficiency  of  sawmills.  This 
did  not  occur  rapidly.  Even  as  late  as  1927, 
most  of  the  ties  were  hand  hewed  at  Fox  Park 
and  other  big  tie  operations. 

Many  sawmills  were  built  in  Wyoming 
shortly  after  1900.  However,  lumbering  has 
never  been  a  stable  enterprise  and  the  num- 
ber of  plants  has  fluctuated  widely  over  the 
years.  For  example,  saws  were  singing  in  88 
Wyoming  mills  in  1909,  but  the  number  of 
active  plants  declined  to  41  by  1920.  There 
were  194  active  sawmills  in  1948,  but  once 
again  difficult  times  for  many  mills  whittled 
the  total  to  about  74  in  1962.  During  this 
period,  boards  and  dimension  lumber  gradu- 
ally assumed  more  importance  as  sawmill 
products.  In  some  areas,  however,  ties  re- 
mained the  principal  sawmill  product  until 
the  early  1950's. 

Roundwood  products  —  mine  timbers, 
poles,  and  posts  —  have  been  cut  in  vast 
numbers  from  Wyoming's  straight  pole-size 
trees.  Now,  however,  they  make  up  only  a 
little  more  than  5  percent  of  the  total  timber 
output  as  shown  by  the  following  estimate  for 
1962: 

Output  of  Timber  Products 

Thousand  cubic  feet 
Saw  logs  19,617 

Posts  and  poles  79 

Mine  timbers'  54 

Pulpwood   (round)  464 

Miscellaneous  farm  timbers  409 

Fuelwood '  1 09 

Miscellaneous  industrial  wood  32 


^^|l 


Total 


20,764 


^Mostly  from  dead  timber. 


A  "tie  hack"  hewing  a  railroad  tie  from  lodgepole 
pine  on  the  Medicine  Bow  National  Forest,  in  about 
1927.   This  was  near  the  end  of  a  romantic  era  dur- 
ing which  millions  of  ties  were  carved  from  the 
timber  by  the  broadaxes  of  husky  snoose-c hewing 
tie  hacks — 2.3  million  were  hewed  in  1899  alone. 
In  the  early  days  great  numbers  of  ties  were  floated 
down  the  Green  River,  North  Platte  River,  Wind 
River,  and  other  waterways.   Treating  plants  have 
operated  for  many  years  at  Riverton  and  Laramie. 
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LUMBER  PRODUCTION  IN  WYOMING 


Ot^en,  Sfteeiea.  ^ 


1946 


1950 


1955 


1960       1962 


Year 


The  output  of  timber  products  has  been 
rising  as  is  shown  by  data  available  for  three 
postwar  years: 


Year 
1952 
1957 
1962 


Thousand  cubic  feet 
17,966 
19,388 
20,764 


lodgepole  pine.  Prior  to  1912,  ponderosa  pine 
was  the  principal  species  used  by  sawmills. 
However,  lodgepole  pine  moved  into  the  lead 
about  that  time  and  has  subsequently  been 
the  leading  species  for  lumber.  Trends  in 
lumber  production  among  species  since  1946 
are  shown  graphically  above.  The  distribu- 
tion by  species  in  1962  is  as  follows: 


Preliminary  estimates  for  1962  show  a  lum- 
ber production  of  116.5  million  board  feet,  or 
an  increase  of  about  7  percent  over  1957. 

About  one-half  of  the  lumber  that  has  been 
sawed  from  Wyoming's  forests  has  come  from 


Percent 

Lodgepole  pine 

58.4 
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19.0 
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SAW  LOG  PRODUCTION 
BY  COUNTY -1962 
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Sawmill  reporting  saw  log 
receipts  in  1  962 

Percent  of  State's 
saw  log  production 
(not  shown  in  counties 
or  groups  of  counties 
with  less  than  2.6  percent) 


In  addition  to  the  56  mills  shown  on  the 
map,  there  was  an  estimated  20  active 
mills  for  which  saw  log 
receipts  were  not  reported  in 
the  1962  timber  products  survey. 


The  percent  of  the  inventory  harvested 
annually  serves  as  a  rough  measure  for  com- 
paring the  development  of  timber  use  in  Wyo- 
ming with  that  in  other  Mountain  States. 
Wyoming  ranks  among  the  lowest  of  the 
eight  states  (see  the  chart  on  page  3).  In  1962 
only  0.29  percent  of  the  cubic  volume  of  tim- 
ber in  Wyoming  was  logged.  This  is  less  than 
half  the  rate  of  cutting  in  the  Mountain 
States  as  a  whole.  Utilization  has  been  un- 
even, however.  Although  most  of  the  forest 
is  being  logged  at  considerably  below  the  sus- 
tained yield  rate,  parts  of  the  eastern  end  of 
the  State,  particularly  the  forests  of  the  Black 
Hills,  are  as  intensively  managed  and  utilized 
as  any  other  areas  of  comparable  size  in  the 
West.  Advantages  in  accessibility  and  trans- 
portation costs  to  midwest  markets  are  re- 


flected in  the  fact  that  with  only  about  57 
percent  of  the  State's  inventory,  the  area  east 
of  the  Continental  Divide  accounts  for  about 
four-fifths  of  the  saw  log  cut. 

Although  Wyoming's  forest  industry  is  not 
large,  it  is  nevertheless  very  significant  in  the 
State's  manufacturing  economy.  Data  for 
1958  show  that  about  27  percent  of  Wyo- 
ming's manufacturing  establishments,  and 
one  out  of  eight  manufacturing  workers  are 
engaged  in  harvesting  timber,  or  processing 
it  in  primary  or  selected  secondary  industries 
{12).^  About  7.4  percent  of  the  value  added 
to  materials  by  manufacturers  is  attributable 
to  forest  industries. 

^Italicized  numbers  in  parentheses  indicate  num- 
bered references  on  page  24. 
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Although  the  present  development  of  Wyo- 
ming's timber  industry  is  not  outstanding 
either  in  relation  to  that  of  other  states  or  in 
comparison  with  other  forest  uses  within 
Wyoming,  it  can  be  greatly  enlarged.  There 
is  a  potential  not  only  for  immediate  expan- 
sion of  the  cut,  but  a  more  imixtrtant  poten- 
tial for  long-term,  sustained  production  and 
consequent  continuing  economic  benefit  to 
the  State.  First,  however,  a  number  of  im- 
portant problems  must  be  solved.  These  will 
be  discussed  later  in  this  report. 


Wyoming  water  is  widely  distributed 

The  statement  by  a  member  of  the  Wyo- 
ming Natural  Resources  Board  (17),  "Water 
is  the  key  to  the  present  and  future  develop- 
ment of  our  State,"  supports  the  opinion  held 
by  many  that  water  is  the  most  important 
product  of  Wyoming's  forests.  This  follows 
from  the  fact  that  lands  classified  as  pre- 
dominantly forest  produce  substantially  more 
than  one-half  the  State's  annual  water  run- 
off. Forests  and  other  lands  within  the  Na- 
tional Forests  comprise  less  than  15  percent 
of  the  area  of  the  State  but  produce  about  54 
percent  of  the  runoff  (8). 

The  importance  of  Wyoming's  forests  for 
water  production  has  been  recognized  since 
early  settlement.  Watershed  protection  was 
a  principal  reason  for  creating  the  Yellow- 
stone Park  Timberland  Reserve  (later  the 
Shoshone  National  Forest)  in  1891,  thus 
marking  the  start  of  the  National  Forest  sys- 
tem. The  other  eight  National  Forests,  lying 
wholly  or  partly  within  Wyoming,  were  es- 
tabhshed  by  1908.  For  the  most  part,  they 
are  on  the  mountains  and  therefore  in  the 
area  of  greatest  precipitation. 

Water  from  Wyoming's  forest  land  is  very 
widely  distributed  within  the  United  States 
—  probably  more  widely  than  the  water  run- 
off from  any  other  state.  Of  the  annual  run- 
off of  about  15  million  acre  feet,  only  about 
2.5  million  is  currently  being  consumed  with- 
in the  State  (16).  As  shown  in  the  map  on 
this  page,  the  five-sixths  of  the  runoff  that 


Wyoming  water  flows  to  many  parts  of  the  United 
States.  Streams,  such  as  Brooks  Lake  Creek  (above) 
on  the  Shoshone  National  Forest,  supply  water  to 
rivers  serving  such  widely  separated  places  as  Port- 
land, Los  Angeles,  New  Orleans,  and  northern  Utah. 


leaves  Wyoming  flows  into  four  major  river 
basins.  About  75  percent  of  the  State  is  in 
the  Missouri  River  system,  18  percent  in  Colo- 
rado River  drainage,  5  percent  in  the  head- 
waters of  the  Columbia  River,  and  about  2 
percent  of  the  area  feeds  the  Bear  River  and 
ultimately  Great  Salt  Lake. 

The  12.5  million  acre  feet  of  water  that 
annually  flow  across  Wyoming's  borders  are 
important  to  many  downstream  localities. 
This  water  will  become  even  more  valuable  as 
the  years  go  by  as  indicated  by  the  forecast 
that  national  water  use  will  increase  about  47 
percent  in  the  15-year  period  1960-75  (10). 
The  North  Platte  River,  which  drains  much 
of  southeastern  Wyoming,  is  one  of  the  most 
completely  regulated  streams  in  the  United 
States.  This  river  is  highly  important  for 
irrigation  and  other  uses,  not  only  in  Wyo- 
ming but  in  Nebraska  and  other  downstream 
states.  And  there  is  already  a  particularly 
hot  scramble  among  downstream  states  for 
water  of  the  Colorado  River. 


Within  Wyoming,  the  principal  consump- 
tive use  of  water  is  for  irrigation.  About  1.5 
million  acres  of  farmland  is  irrigated,  and  of 
the  cropland  harvested  in  1959,  about  two- 
thirds  was  irrigated  (11).  Within  recent  years 
demands  for  water  have  been  increasing  sig- 
nificantly for  domestic,  livestock,  and  indus- 
trial uses.  Greater  demands  are  also  being 
made  for  water  for  outdoor  recreation.  These 
include  the  creation  or  maintenance  of  water- 
ways for  fish,  wildlife,  and  boating,  and  the 
dilution  of  polluted  streams  (7). 

To  satisfy  these  varied  and  increasing  de- 
mands, many  water  storage  and  distribution 
developments  are  planned  or  underway.  It 
is  anticipated  that  these  developments  will 
increase  the  State's  consumption  of  water 
from  2.5  to  about  4  million  acre  feet  a  year 
(16). 

Recreation  is  booming 

No  state  offers  a  bigger  package  of  attrac- 
tions for  forest  recreation  than  Wyoming.  In 
addition   to   some   of   the   most   magnificent 


Dude  pack  train  crossing  the  Thorofare  Creek  in 
the  Thorofare  country  of  the  Teton  National  Forest. 
This  is  in  the  heart  of  big  game  hunting  country. 
Wyoming's  forests  and  water  have  long  provided 
many  opportunties  for  private  enterprise  based 
on  recreation. 


scenery  in  the  country,  opportunities  for 
camping,  trail  riding,  hiking,  boating,  hunting, 
and  fishing  have  all  contributed  to  recrea- 
tion's surging  development  in  recent  years. 

Interest  in  Wyoming's  recreation  potential, 
however,  is  by  no  means  entirely  recent. 
Yellowstone  National  Park  was  established  in 
1872  as  the  first  major  area  in  the  country  set 
aside  for  the  preservation  of  natural  resources. 
It  is  an  interesting  sidelight  that  recreation 
and  scenery  rather  than  more  utilitarian 
values,    inspired   this    first   reservation.     For 
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much  the  same  reason,  Devil's  Tower  became 
the  country's  first  national  monument  in 
1906. 

Wyoming's  forests  are  rapidly  becoming 
more  accessible  for  recreation.  Before  World 
War  II,  remoteness  from  the  big  centers  of 
population  was  a  major  factor  limiting  recrea- 
tional use.  Now  with  the  country's  rapidly 
expanding  population  and  the  average  citi- 
zen's greater  mobility,  more  leisure  time,  and 
larger  disposable  income,  Wyoming's  forests 
have  in  effect  become  the  backyard  of  Ameri- 
cans from  coast  to  coast.  In  fact,  there  are 
indications  of  an  even  greater  increase  in 
recreation  uses  of  the  forests  in  Wyoming 
than  in  the  Nation  and  in  the  Mountain 
States  as  a  whole.  The  preceding  chart  shows 
the  extent  of  change  on  National  Forests 
between  1946  and  1962. 

The  postwar  increase  in  the  popularity  of 
forest  recreation  has  been  felt  by  all  public 
agencies  and  private  enterprises  concerned 
with  furnishing  facilities  and  services.  These 
include  various  agencies  of  the  State  of  Wyo- 
ming, the  National  Park  Service,  the  Forest 


Service,  the  Bureau  of  Land  Management, 
and  private  enterprises  such  as  dude  ranches, 
hotels,  resorts,  and  others.  The  general  in- 
crease in  various  types  of  use  is  indicated  in 
the  chart  shown  above,  which  is  based  largely 
on  National  Forest  statistics. 

Remoteness,  which  once  delayed  develop- 
ment, is  now  an  important  attraction  in  its 
own  right.  Wyoming's  National  Parks  and 
wilderness  areas  of  the  National  Forests 
provide  assurance  that  there  will  be  some 
relatively  uncrowded  areas  in  the  future. 
Wyoming  has  2.6  million  acres  of  wilderness- 
type  areas,  or  more  than  any  other  state  ex- 
cept Idaho.  In  addition  to  this,  Yellowstone 
and  Grand  Teton  National  Parks  include  2.3 
million  acres  that,  except  for  a  small  strip 
along  the  highways,  is  wilderness  too. 

The  National  Parks  and  the  National 
Forests  are  heavily  used  for  a  variety  of  forms 
of  recreation.  In  1962,  for  example,  Yellow- 
stone Park  had  1.9  million  visitors  and  Grand 
Teton  Park  1.8  million.  National  Forests 
measure  their  recreation  use  in  visits  rather 
than    visitors.     The    nine    National    Forests, 


wholly  or  partly  in  Wyoming,  had  3.9  million 
recreation  visits  in  1962,  classified  as  shown 
below: 


Campgrounds 

432,200 

Picnic  areas 

406,400 

Winter  sports 

94,200 

Organization  camps 

19,100 

Hotels  or  resorts 

221,900 

Recreation  residences 

40,300 

Wilderness  areas 

45,800 

Other  forest  areas 

2,650,200 

Total 

3,910,100 

Of  the  visits  to  "other  forest  areas"  listed 
above,  715,000  were  by  hunters  and  fisher- 
men. Between  1946  and  1962  the  estimated 
kill  of  big  game  on  the  National  Forests  of 
Wyoming  increased  from  17,000  to  53,000. 


Bull  moose  in  the  Yellowstone  River.  Moose,  as  well 
as  other  species  of  big  game,  attract  many  hunters 
to  Wyoming's  forests.   In  1961,  hunters  harvested 
776  moose — a  big  take  in  comparison  with  other 
states.   Hunter  harvest  of  other  big  game  was: 
elk,  11,422;  black  and  grizzly  bear,  437;  deer,  84,677; 
antelope,  34,873;  bighorn  sheep,  88. 


Big  game  is  one  of  the  major  attractions  for 
sightseeing  as  well  as  hunting.  Deer,  elk, 
moose,  black  and  grizzly  bear,  bighorn  sheep, 
and  other  important  game  species  provide 
annual  sport  for  many  hunters.  The  country's 
largest  elk  herd  winters  at  Jackson  Hole. 
Maintaining  forage  production  and  soil  sta- 
bility on  the  ranges  used  by  these  elk  and 
coordinating  their  use  with  other  uses  of  the 
forest  lands  are  important  problems. 

Wyoming  provides  some  of  the  country's 
most  diversified  and  high  quality  inland  sport 
fishing.  The  State  has  a  number  of  species  of 
trout;  cutthroat  is  native,  and  eastern  brook, 
rainbow,  brown,  mackinaw,  and  California 
golden  have  been  introduced.  The  National 
Forests  alone  have  about  4,300  miles  of  fish- 
ing streams  and  about  46,400  acres  of  fishing 
lakes.  Big  areas  of  water  impoundment  out- 
side the  National  Forest,  such  as  Flaming 
Gorge  Reservoir,  add  substantially  to  the 
State's  fishing  resource. 

Since  World  War  II  the  expanding  recrea- 
tion activity  has  become  an  increasingly  im- 
portant competitor  for  public  land.  This 
competition  has  required  development  of 
guides  covering  priority  of  use  for  most  of  the 
public  forest  outside  the  National  Parks.  For 
example,  on  the  lower  slopes,  grazing  allot- 
ments must  be  coordinated  with  the  winter 
forage  requirements  of  wildlife.    And  on  the 


middle  slopes,  timber  management  must  con- 
sider scenic  values,  campgrounds,  and  other 
recreation  uses,  particularly  along  roads  and 
waterways. 


Grazing  reached  an  early  peak 

Wyoming's  extensive  areas  of  wild-land  for- 
age are  a  highly  important  factor  in  the 
State's  big  production  of  sheep  and  cattle.  In 
1959,  about  9  percent  of  the  cattle  and  15 
percent  of  the  sheep  grazed  on  National 
Forest  lands.  Much  additional  range  was  pro- 
vided by  woodland  areas  outside  the  National 
Forests. 

Sheep  and  cattle  have  ranged  Wyoming's 
mountain  slopes  for  many  decades.  The  forage 
on  these  wild  lands  has  made  a  substantial 
contribution  to  the  economy  of  the  State.  In 
fact,  grass  and  other  forage  have  been  most 
heavily  used  of  all  the  wild  land  resources. 
National  Forest  statistics,  which  probably  re- 
flect the  trend  in  use  of  the  entire  range,  show 


White-faced  Hereford  cattle  on  summer  range  at 
about  7.500  feet  in  elevation  on  Shoshone  National 
Forest  west  of  Cody.  In  1961,  the  National  Forests 
were  grazed  by  about  114,000  head  of  cattle  and 
horses  and  334,000  sheep. 


that  a  peak  for  cattle  was  reached  in  1921. 
After  a  sharp  drop  between  1921  and  1924, 
the  number  of  cattle  has  subsequently  re- 
mained fairly  stable.  Sheep,  on  the  other 
hand,  have  now  dropped  in  number  to  about 
44  percent  of  the  level  during  World  War  I. 
Since  World  War  II  the  decline  has  been 
about  one-third. 

Most  livestock  grazing  is  on  parks  and 
grassland  and  brush  openings  found  inter- 
mingled with  the  commercial  forests,  rather 
than  in  the  commercial  forests  themselves. 
However,  some  commercial  forests  are  grazed. 
The  principal  grazed  areas  are  grasslands, 
sagebrush,  aspen,  and  noncommercial  pon- 
derosa  pine  stands  found  typically  in  valley 
bottoms,  lower  slopes,  and  at  the  forest 
fringes.  Alpine  and  subalpine  ranges  found  at 
or  above  the  upper  timberline  are  grazed  in 
some  areas  by  cattle  but  most  extensively  by 
sheep. 

As  demands  for  forage  have  increased  in 
recent  years,  range  management  has  intensi- 
fied. Sagebrush  control  with  herbicides  has 
become  a  widespread  practice  and  has  re- 
sulted in  large  increases  in  forage  production. 
Improved  management  practices,  such  as  ro- 
tation and  deferred  grazing,  are  now  being 
used  in  some  sections  to  improve  range  con- 
ditions and  increase  forage  and  livestock  pro- 
duction. 


FOREST 
CONDITIONS 


The  forest  area  is  dispersed 

Wyoming  has  four  principal  timbered  areas, 
all  lying  on  well-defined  mountain  formations. 
The  largest  straddles  the  Continental  Divide 
in  the  northwestern  part  of  the  State.  The 
others  are  in  the  Big  Horn  Mountains,  the 
Bear  Lodge  Mountains  of  the  Black  Hills,  and 
the  Laramie,  Medicine  Bow,  and  Park  Ranges 
near  the  southeastern  corner  of  the  State. 
Scattered  among  these  four  blocks  are  a  num- 
ber of  islands  of  forest  on  isolated  ridges  and 
peaks  within  the  Wyoming  Basin  and  the 
Great  Plains. 

The  ponderosa  pine  forests  of  the  Black 
Hills  occur  above  4,000  feet  in  elevation.  How- 
ever, the  lower  limit  of  most  of  the  rest  of 
Wyoming's  forest  is  considerably  higher  than 
that.  More  than  90  percent  of  the  commercial 
forest  grows  in  a  band  between  7,000  and 
10,000  feet  above  sea  level. 


commercial  forest 


noncommercial  forest 
total  forest 


million  acres 
4.9 

4.9 


About  one-half  of  the  forest  area  is  classed 
as  commercial.  This  is  land  capable  of  pro- 
ducing usable  timber  and  not  reserved  from 
industrial  use  because  it  is  in  National  Parks, 
National  Forest  wilderness  areas,  or  other 
pubhc  recreation  areas.  There  is  a  degree  of 
optimism  in  the  commercial  classification  as 
it  includes  many  areas  on  steep  slopes  and 
unstable  soils  that  cannot  be  logged  at  present 
without  causing  erosion  and  impairment  of 
the  productive  and  hydrologic  functions  of 
watersheds.  National  Forests  are  generally 
withholding  these  areas  from  timber  harvest 
pending  the  development  of  suitable  logging 
equipment  and  techniques. 

Almost  two-thirds  of  the  noncommercial 
forest  is  so  classified  because  it  is  reserved, 
although,  as  the  following  tabulation  shows, 
part  of  the  reserved  area  is  also  nonproduc- 
tive: 

Million  acres 

Reserved-productive  2.6 

Reserved-unproductive  .5 

Unreserved-unproductive  1 .8 


Total 


4.9 


9.8 


The  productive  area  of  about  2.6  million 
acres  occurs  mainly  at  midelevations  and  in- 
cludes about  1.5  million  acres  of  lodgepole 
pine  stands  in  the  National  Parks. 

Unproductive  forest  occurs  at  all  elevations. 
About  half  the  1.8  million  acres  of  unreserved- 
unproductive  area  is  either  just  below  timber- 
line  or  in  patches  on  steep,  thin-soil  slopes 
within  the  commercial  forest;  the  other  half  is 
below  the  commercial  forest. 

The  commercial  forest  is  mostly  overmature  but 
there  are  few  large  trees 

Present  timber  stands  in  Wyoming  contain 
many  old-growth  trees.  Three  out  of  every 
five  acres  support  a  sawtimber  stand  and  a 
high  proportion  of  the  timber  is  overmature. 
Of  the  2.9  million  acres  of  sawtimber,  how- 
ever, only  15,000  acres  is  classed  as  large  saw 
timber  —  21  inches  and  larger.  Furthermore, 
a  great  many  stands  become  mature  before 
ever  reaching  sawtimber  size. 
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Noncommercial  forests.  Stands  of  juniper, 
chaparral,  and  scrubby  aspen  occur  under  the 
dry  conditions  below  the  commercial  forest. 
These  lands  comprise  about  43  percent  of  the 
unproductive  forest  area.  The  photo  above 
shows  a  stand  of  juniper  south  of  Kemmerer. 
At  high  elevations  the  noncommercial  forest 
consists  mostly  of  poorly  developed  fir,  spruce 
and  limber,  whitebark,  and  lodgepole  pines. 
Despite  adequate  rainfall,  growing  conditions 


are  poor  because  of  other  adverse  climatic  and 
physiographic  conditions.  The  photo  below 
shows  this  type  of  forest  as  seen  from  the 
Skyline  Drive  near  Fremont  Lake  on  the 
Bridger  National  Forest.  In  addition  to  the 
noncommercial  forest  at  low  and  high  eleva- 
tions, such  as  shown  here,  there  are  many 
islands  within  the  commercial  forest  at  mid- 
elevations. 
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Lodgepole  pine  small  sawtimber  on  the 
Medicine  Bow  National  Forest.  Lodgepole 
pine  grows  on  more  acres  than  any  other 
species  in  Wyoming.  As  a  timber  type  it 
occupies  1.8  million  acres  or  more  than  one- 
third  of  the  commercial  forest.  It  is  also  an 
important  component  of  several  other  timber 
types.  Over  extensive  areas  the  species  has 
come  in  following  fires  and  as  a  result  occupies 
land  that  could  be  growing  other  species. 
Many  stands  are  far  too  dense  and  competi- 
tion results  in  small  trees  throughout  the  life 
of  the  stand.  Almost  one-half  the  area  of  the 
type  is  in  sawtimber  stands.  Most  of  these 
stands  and  many  of  the  poletimber  stands  are 
overmature.  Over  the  years,  lodgepole  pine 
has  almost  always  provided  the  major  portion 
of  the  timber  cut  for  all  products  in  the  State. 
Since  1909  an  estimated  l^/§  billion  board  feet 
of  lumber  products  have  been  sawed  from 
lodgepole  pine  in  Wyoming. 


In  general,  Wyoming  sawtimber  trees  are 
not  greatly  different  in  present  average  dia- 
meter and  volume  from  those  found  further 
north  or  further  south.  However,  as  shown 
in  the  tabulations  below,  there  are  differences 
when  an  individual  species  is  compared  from 
one  area  to  another.  These  differences  re- 
sult from  the  effect  of  a  number  of  factors  — 
soil,  climate,  stand  age,  density  of  stocking, 
diseases,  and  so  forth. 

Average  diameter  of  sawtimber  trees 


Western 

Wyo- 

Colo- 

Montana 

ming 

rado 

Lodgepole  pine 

13.1 

13.8 

13.5 

Engelmann  spruce 

18.1 

16.7 

15.7 

Douglas-fir 

16.2 

16.7 

15.7 

Ponderosa  pine 

17.8 

14.5 

15.4 

Average  net  volume  per  sawtimber  tree 

Western 

Wyo- 

Colo- 

Montana 

ming 

rado 

Board  feet 

Lodgepole  pine 

129 

139 

128 

Engelmann  spruce 

368 

240 

209 

Douglas-fir 

165 

169 

131 

Ponderosa  pine 

223 

83 

103 

More  than  one-half  the  cubic  volume  in 
the  commercial  forest  is  in  sawtimber  trees. 
These  trees  have  a  volume  of  22.6  billion 
board  feet,  three-quarters  of  which  is  in  trees 
between  11  and  21  inches  d.b.h.;  the  re- 
mainder is  larger  timber.  The  sawtimber  vol- 
ume by  species  is  as  follows: 

Billion  board  feet 
Engelmann  spruce  8.0 

Lodgepole  pine  5.8 

Douglas-fir  3.5 

Ponderosa  pine  2.1 

Other  3.2 


Total 


22.6 

The  average  net  volume  in  sawtimber 
stands  is  7,258  board  feet  per  acre.  While  this 
is  low  compared  to  many  other  areas,  it  is 
about  average  for  the  Mountain  States. 

About  82  percent  of  the  commercial  forest 
area  and  90  percent  of  the  sawtimber  volume 
is  in  public  ownership  —  principally  in  the 
National  Forests, 
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Dense  stand  of  ponderosa  pine  about  60 
years  old  on  a  medium  site.  Trees  are  6  to 
12  inches  in  diameter.  This  is  representative 
of  stands  covering  much  of  the  Black  Hills 
area.  This  type  of  stand  after  thinning  is 
illustrated  on  page  19.  The  ponderosa  pine 
type  occurs  on  almost  1  million  acres  or  one- 
fifth  of  the  commercial  forest  area.  More 
than  70  percent  of  the  type  is  classed  as  saw- 
timber  but  stands  are  largely  less  than  100 
years  old.  Ponderosa  pine  lands  are  generally 
low  in  productivity  compared  with  those 
occupied  by  other  major  types  in  the  State. 
Furthermore,  the  sites  in  Wyoming  are  among 
the  lowest  for  ponderosa  pine  in  the  western 
United  States.  Despite  environmental  handi- 
caps this  species  has  a  long  history  of  heavy 
and  sustained   use.    Since   1869   about   one- 


fourth  of  the  lumber  cut  in  the  State  has  been 
ponderosa  pine,  and  until  about  1912  it  was 
the  leading  lumber  species.  The  high  rate  of 
use  results  from  desirable  qualities  of  the 
wood,  accessibility  for  logging,  and  the  occur- 
rence of  the  type  in  the  eastern  half  of  the 
State  which  has  good  rail  and  road  networks 
and  is  close  to  midwestern  markets.  Also,  on 
much  of  the  area  there  is  no  problem  in  ob- 
taining natural  regeneration,  and  therefore 
this  is  not  a  factor  that  inhibits  harvesting. 
In  the  Black  Hills  less  than  2  percent  of  the 
area  of  the  type,  and  practically  none  of  the 
sawtimber  area,  is  classed  by  Survey  as  poor- 
ly stocked.  This  compares  with  statewide 
figures  for  ponderosa  pine  of  24  and  28  per- 
cent respectively. 
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Engelmann  spruce  sawtimber  on  the  Medi- 
cine Bow  National  Forest.  This  stand  is  more 
than  300  years  old  and  has  many  trees  over 
24  inches  in  diameter.  Dominant  trees  are 
about  100  feet  high.  Engelmann  spruce  and 
subalpine  fir  are  the  principal  species  that 
make  up  the  fir-spruce  type,  which  covers 
about  847,000  acres  .  More  than  80  percent  of 
the  type  is  classed  as  sawtimber,  and  the 
majority  of  sawtimber  trees  are  overmature 
and  of  high  risk  for  epidemic  losses  from 
Engelmann  spruce  beetle.  The  fir-spruce  type 
generally  occurs  at  higher  elevations  than 
any  other  type.  It  is  the  most  common  type 
immediately    below    timberline,    but    it    also 


grows  at  lower  elevations  as  stringers  along 
stream  bottoms  and  on  moist  benches.  Sub- 
alpine firs  are  considerably  more  numerous 
than  spruce  but  are  much  smaller  and  have  a 
total  volume  of  only  about  1.5  billion  board 
feet  as  compared  with  8.0  billion  of  spruce. 
If  the  timber  cut  were  accelerated  to  liquid- 
ate the  old-growth  forest  at  a  rate  more  near- 
ly comparable  to  the  theoretically  sustainable 
cutting  rate,  protection  problems  in  the  spruce 
forest  should  gradually  diminish.  However, 
difficulties  in  regenerating  spruce  following 
logging  discourage  forest  managers  from  great- 
ly increasing  the  cut. 
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Douglas-fir  small  sawtimber ^  Teton  Na- 
tional Forest.  From  the  standpoint  of  timber 
production^  Douglas-fir  is  the  most  important 
of  a  number  of  "minor"  species.  Since  1900 
less  than  5  percent  of  all  lumber  cut  in  the 
State  has  been  Douglas-fir  and  there  has  been 
no  increase  in  the  annual  cut  since  World 
War  II.  The  Douglas-fir  type  grows  on  about 
701,000  acres  and  is  largely  old-growth  saw- 
timber.  About  40  percent  of  the  3.5  billion 
board  feet  of  sawtimber  is  in  trees  21  inches 
and  larger.  Although  diameters  of  Douglas-fir 
sawtimber  trees  are  comparable  to  those  of 
Engelmann  spruce,  volume  of  Douglas-fir  is 
considerably  less  because  trees  are  shorter 
and  more  defective.  They  are  also  very  limby 
and  consequently  the  lumber  has  many  knots. 
Still  another  deterrent  to  greater  use  is  that 


Douglas-fir  frequently   grows   on   very  steep 
slopes  with  unstable  soils. 

The  other  minor  species  for  timber  produc- 
tion are  whitebark  and  limber  pines,  aspen, 
and  Cottonwood.  The  two  pines  occur  as  a 
type  covering  166,000  acres  of  rocky  and  ex- 
posed land  along  the  upper  range  of  the  forest. 
The  short,  limby  nature  of  these  pines  results 
in  low-grade  logs  which  are  uneconomical  to 
harvest.  The  aspen  type  covers  about  320,000 
acres,  of  which  about  two-thirds  is  in  pole- 
timber  stands.  On  the  whole  Wyoming  aspen 
is  not  of  good  quality.  Cottonwood  is  widely 
distributed  but  grows  mainly  along  streams 
at  low  elevations.  A  small  amount  has  been 
cut  for  lumber  but  the  principal  value  of  the 
species  is  for  shade,  scenery,  and  riverbank 
protection. 
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Diseases  and  insects  greatly  limit  timber  yields 


Dwarf  mistletoe  is  a  principal  cause  of  low  produc- 
tivity in  many  lodgepole  pine  stands.  In  the  stand 
shown  below  (Yellowstone  Park),  the  sparse  over- 
story  is  decadent  and  heavily  infested  with  dwarf- 
mistletoe.  Clear  cutting  followed  by  slash  burning  is 
generally  the  only  feasible  means  of  eliminating  this 
parasite  in  heavily  infested  stands. 


Timber  volumes  would  be  considerably 
greater  in  Wyoming  were  it  not  for  the  in- 
roads by  diseases  and  insects.  These  destruc- 
tive agencies  limit  timber  productivity  in  two 
ways  —  through  outright  mortality  and 
growth  loss.  Two-thirds  of  the  annual  mor- 
tality is  caused  by  diseases  and  insects.  The 
toll  of  33  million  cubic  feet  a  year  by  these 
agencies  is  more  than  50  percent  greater  than 
the  harvest  by  wood-using  industries.  Data 
are  not  available  on  the  effect  of  diseases 
and  insects  on  tree  growth,  but  in  Wyoming's 
predominantly  old-growth  forest  the  loss  of 
increment  may  be  substantially  greater  than 
the  volume  lost  through  mortality. 

Dwarfmistletoe  is  a  heavy  drag  on  the  com- 


mercial  forests  from  the  standpoint  of  retard- 
ing growth  as  well  as  causing  mortality.  This 
was  brought  out  by  a  1953-55  survey  of  the 
Bighorn  and  Medicine  Bow  National  Forests 
(2),  where  mistletoe  problems  are  fairly  rep- 
resentative of  those  throughout  the  State. 
The  survey  showed  that  in  virgin  stands,  those 
free  of  mistletoe  had  nearly  1.5  times  the  per 
acre  volume  found  in  infested  stands.  Levels 
of  infestation  are  much  higher  in  cutover  than 
in  virgin  stands.  Other  findings  also  support 
the  general  conclusion  that  this  parasite  is 
causing  an  enormous  loss  of  growth. 

Dwarfmistletoe  is  particularly  damaging  to 
lodgepole  pine,  and  about  45  percent  of  the 
sound  live  trees  in  Wyoming's  commercial 
forest  are  lodgepole  pine.  The  survey  indi- 
cated that  59  percent  of  the  lodgepole  pine 
area  was  infected  in  the  Medicine  Bow  Na- 
tional Forest  and  31  percent  in  the  Bighorn. 
Mistletoe  is  very  prevalent  in  areas  logged  for 
railroad  ties  in  years  past.  Trees  that  were 
unsuitable  for  ties  were  not  logged.  Thus,  the 
operations  of  the  tie  hacks  (and  later  of  the 
tie  mills)  more  often  than  not  left  partially 
stocked  stands  in  which  the  mistletoe  already 
there  could  thrive.  This  condition  is  exempli- 
fied on  considerable  areas  of  the  Wind  River 
District  on  the  Shoshone  National  Forest. 
The  extent  of  the  condition  throughout  the 
State  is  not  known  but  undoubtedly  it  in- 
cludes almost  all  of  the  165,000  acres  of  poor- 
ly stocked  lodgepole  pine,  poletimber  and 
sawtimber  plus  much  of  the  nearly  1  million 
acres  classed  as  medium  stocked.  These  lands 
will  not  become  productive  of  timber  unless 
new  stands  are  started. 

Unlike  dwarfmistletoe,  insects  increase  very 
rapidly  and  kill  many  trees  before  natural 
factors  control  them.  Constant  vigilance  is 
needed  and  prompt  action  must  be  taken 
against  incipient  outbreaks  of  bark  beetles, 
in  particular,  to  avoid  catastrophic  losses. 
The  overmature  Engelmann  spruce  stands  are 
highly  vulnerable  to  outbreaks  of  the  Engel- 
mann spruce  beetle.  Control  of  this  beetle  is 
an  especially  critical  problem  because  the  in- 
fested timber  is  often  inaccessible,  and  spruce 
is   difficult   to   regenerate   following  logging. 


The  stands  of  ponderosa  pine  60  to  100  years 
old  are  proving  to  be  highly  susceptible  to 
outbreaks  of  the  Black  Hills  beetle,  contrary 
to  expectations  that  this  beetle  would  not  be 
a  serious  pest  after  the  harvest  of  the  over- 
mature stands.  The  mountain  pine  beetle 
currently  is  an  important  threat  to  the  im- 
mature and  mature  lodgepole  stands  in  many 
areas.  After  causing  widespread  losses  in  the 
1930's  and  1940's,  mountain  pine  beetle  popu- 
lation subsided  xmtil  the  present  outbreak. 
Thousands  of  trees  have  been  chemically 
treated,  cut  and  burned,  or  salvaged  in  the 
past  2  years,  and  more  of  this  work  is  being 
done  in  1963. 

Other  insects  and  diseases  have  been  im- 
portant factors  in  reducing  growth  and  caus- 
ing high  mortality  in  the  past  and  some  may 
be  even  more  serious  in  the  future.  Among 
these  are  the  Douglas-fir  beetle,  the  pandora 
moth,  pine  tip  moths,  the  spruce  budworm, 
lodgepole  pine  terminal  weevil,  broom  rusts  of 
fir  and  spruce,  stem  rusts  of  lodgepole  and 
ponderosa  pines,  root  rots,  and  stem  decays. 

Many  acres  need  thinning;  many 
others  need  planting 

Some  stands  have  far  too  many  trees; 
others  have  too  few.  Both  conditions  greatly 
affect  the  amount,  size,  and  quality  of  timber 
available  to  harvest  now  or  in  the  future. 
Here  again,  the  major  problem  is  in  the  lodge- 
pole pine  type.  Many  of  the  seedling-sapling 
and  pole  stands  in  this  tjT^e  that  are  classi- 
fied as  "well-stocked"  are  actually  over- 
stocked. Well-stocked  poletimber  stands  in 
Wyoming,  for  example,  average  more  than 
1,200  stems  per  acre;  stocking  of  less  than 
500  is  desirable.  Some  of  these  stands  are  too 
old  to  benefit  from  thinning.  Forest  Survey 
data  do  not  indicate  the  area  of  overstocked 
stands  by  age  classes,  but  probably  over  half 
of  the  354,000  acres  of  pole-size  and  smaller 
stands  of  lodgepole  pine  that  are  classed  as 
well-stocked  are  young  enough  to  respond  to 
thinning.  Thinnings  are  also  needed  in  some 
young  stands  of  Douglas-fir,  fir-spruce,  and 
ponderosa  pine. 
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Overstocked  and  stagnated  stand  of  lodgepole  pine 
saplings  on  the  Shoshone  National  Forest.   Many 
stands  such  as  this  never  reach  sawtimber  size  by 
maturity.   Thinning  before  trees  are  too  old  to  take 
advantage  of  more  growing  space  can  greatly  increase 
sawtimber  yields  on  better  sites. 


In  most  areas,  commercial  thinnings  in 
these  types  will  not  be  possible  until  there  is 
a  pulpwood  market.  In  the  Black  Hills  and 
part  of  the  Medicine  Bow  area,  however,  thin- 
ning is  feasible  now  on  a  commercial  basis. 
As  a  matter  of  fact,  the  Black  Hills  area  has 
long  been  noted  for  its  intensive  forestry  prac- 
tices in  ponderosa  pine  stands.  Thinnings 
have  been  made  here  for  many  years.  Both 
the  Black  Hills  National  Forest  and  the 
Homestake  Mining  Company,  the  principal 
large  holdings  in  this  area,  have  their  lands 
under  sustained-yield  management. 

Many  acres  that  are  either  not  stocked  or 
are  understocked  with  desirable  trees  pose 
another  big  job  that  must  be  tackled  if  Wyo- 
ming's forests  are  to  fulfill  their  potential. 
Some  of  the  roughly  111,000  acres  of  non- 
stocked  land  may  restock  naturally.   Much  of 


it,  however,  should  be  planted,  although  in 
some  areas  planting  is  not  feasible  using  pre- 
sent methods.  Many  of  the  55,000  acres  of 
poorly  stocked  aspen  could  also  be  made 
more  productive  by  planting  other  species. 
There  are  similar  opportunities  for  conversion 
in  other  types.  Another  big  job  involves  re- 
generation in  poorly  stocked  stands  of  lodge- 
pole  pine.  As  indicated  previously,  there  are 
many  thousands  of  acres  of  such  lands  that 
are  heavily  infested  with  dwarf  mistletoe. 
These  stands  should  be  clear  cut  and  burned 
if  they  are  to  be  brought  into  production. 
Natural  regeneration  of  lodgep>ole  pine  follow- 
ing burning  may  be  adequate  on  many  of 
these  areas,  but  in  some  instances  it  will  be 
necessary  to  plant.  It  will  also  be  necessary 
to  plant  if  conversion  to  other  species  is  de- 
sired. 


Recently  thinned  stand  of  ponderosa  pine  on  the 
Black  Hills  National  Forest.   Trees  are  all  at  least 
10  inches  in  diameter  and  are  about  70  years  old. 
About  half  the  basal  area  was  removed  in  thinning. 
Thinnings  of  this  type,  yielding  5  to  12  cords  per 
acre,  are  becoming  increasingly  important  commer- 
cially.   Trees  removed  in  thinning  are  converted  into 
posts,  poles,  and  pulpwood.   The  unthinned  stand 
in  the  background  is  part  of  the  stand  illustrated 
on  page  13. 


DEVELOPMENT 
OPPORTUNITIES 
AND    PROBLEMS 


There  is  a  substantial  opportunity  to 
increase  the  timber  cut 

In  1962,  124  million  board  feet  of  sawtim- 
ber  were  cut  in  Wyoming.  The  cut  could  now 
probably  be  more  than  doubled  without  vio- 
lating the  principles  of  sound  silvicultural  and 
multiple  use  management.  A  useful  estimate 
of  allowable  annual  cut'  for  the  State  is  not 
possible  until  more  data  are  available  on  the 
management  requirements  for  water  produc- 
tion, recreation,  wildlife,  and  grazing  —  all  of 
which  have  an  impact  on  timber  harvesting. 
Even  if  only  timber  production  without  re- 
gard to  other  uses  is  considered,  allowable  cut 
estimates  can  vary  by  100  percent  or  more. 


The  variation  will  depend  on  assumptions 
that  are  made,  especially  with  respect  to  how 
rapidly  the  large  area  of  old  growth  should 
be  cut  over.  While  it  is  desirable  to  use  this 
timber  before  its  dies,  a  very  heavy  cut  now 
could  result  in  later  reduction  below  sustained 
yield  levels  for  a  number  of  years. 

An  increase  in  timber  cutting  need  not  im- 
pair water,  recreation,  and  other  values;  on 
many  areas  it  could  improve  them.  Opening 
the  coniferous  forest  by  judicious  timber  cut- 
ting can  increase  water  yields  (13).  On  many 
areas  the  replacement  of  old  growth,  which 
is  subject  to  devastation  by  insects  and  blow- 
down,  would  provide  better  assurance  of 
maintaining  long-term  scenic  and  other  recre- 
ation values.  On  the  National  Forests,  as  well 
as  on  some  other  holdings,  multiple  use  man- 
agement calls  for  a  gradual  harvesting  along 
many  roads  and  waterways,  thus  minimizing 
adverse  effects  on  recreation  values. 


^Allowable  annual  cut  is  the  average  volume  that 
may  be  harvested  annually  during  a  planned  period 
of  operation,  considering  the  nature  of  the  present 
stand,  the  desired  degree  of  utilization,  and  the  man- 
agement being  undertaken. 
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The  portable  mill  on  the  left 
produces  railroad  ties  from 
the  lodgepole  pine  on  Green 
Mountain.  The  mill  of  the 
Cody  Lumber  Company, 
shown  in  the  photo  to  the 
right  (page  21)  is  located  at 
the  railhead  in  Cody.  Cutting 
is  done  in  mature  timber 
on  the  Shoshone  National 
Forest.  Most  of  the  lumber 
goes  to  the  Twin  Cities 
for  marketing. 


In  contrast  with  the  present  annual  cut  of 
124  million  board  feet,  the  commercial  forest 
of  Wyoming  has  a  theoretical  capacity  for 
ultimately  producing  at  least  1  billion  board 
feet  a  year.  How  close  the  sustained  flow  will 
approach  this  maximum  in  years  ahead,  will 
depend  not  only  on  intensity  of  management, 
the  degree  to  which  protection  and  regenera- 
tion problems  already  mentioned  are  solved, 
but  on  demands  on  the  forest  for  uses  other 
than  timber. 


A  diversified  industry  is  essential 
for  full  utilization 

Almost  95  percent  of  the  timber  utilization 
in  Wyoming  is  by  sawmills  —  mostly  small 
sawmills.  These  plants  have  not  been  able  to 
make  efficient  use  of  the  timber  because  of 
lack  of  markets  for  pulpwood.  Without  a 
substantial  pulpwood  market  it  is  not  possible 
to  utilize  that  large  part  of  the  volume  in 
mature  stands  that  is  in  small  trees  or  the 
big  volumes  of  plant  residues  in  the  form  of 
slabs,  edgings,  and  trim.  These  generally  have 
to  be  burned  at  some  cost. 


Fiber  industry,  such  as  pulpmills  or  fiber- 
board  plants,  would  provide  outlets  for  saw- 
mill residues  and  perhaps  much  of  the  logging 
waste.  Such  a  development  would  require 
debarking  of  the  saw  logs  and  chippable  log- 
ging residue.  In  addition  to  providing  for 
recovery  of  coarse  residues,  debarking  bene- 
fits sawmill  operations  by  reducing  equipment 
maintenance  and  improving  lumber  recovery. 

Timberland  management  would  gain  sub- 
stantially from  a  market  for  wood  fiber  in 
addition  to  lumber.  Clear  cutting  and  even- 
aged  management  are  desired  in  almost  all 
cases.  Heretofore,  a  market  based  mainly  on 
sawtimber  has  left  much  of  the  cutover  area 
in  a  highly  unsatisfactory  condition.  Now, 
the  uncut  small  and  defective  trees  left  in  a 
sawtimber  operation  must  often  be  felled, 
piled,  and  burned  to  make  way  for  a  new 
stand.  The  land  manager  would  obviously 
gain  if  much  of  this  material  were  removed  as 
part  of  the  logging  operation.  A  market  for 
small  trees  would  be  a  major  encouragement 
for  thinnings. 

In  addition  to  sawtimber,  Wyoming  has 
more  than  35  million  cords  of  wood  that  could 
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be  harvested  for  conversion  to  fiber  products. 
This  is  a  conservative  estimate  of  the  volume 
of  all  species  in  salvable  dead  trees,  poletim- 
ber  trees  in  sawtimber  stands,  the  upper 
stems  of  sawtimber  trees,  and  trees  that  are 
sound  but  of  poor  form.  It  also  includes  vol- 
ume in  mature  but  pole-size  lodgepole  pine. 
The  distribution  of  wood  available  for  con- 
version to  fiber  is  shown  in  a  general  way  as 
follows : 

Million  cords 

Medicine  Bow  National  Forest  7.5 

Bighorn  National  Forest  5.1 

Black  Hills  National  Forest  .8 

Shoshone  National  Forest  5.9 

Bridger,  Teton,  Targhee,  Caribou, 

and  Wasatch  National  Forests       10.3 


Lands  outside  National  Forests 


Total 


5.5 


35.1 


Initially  a  fiber  industry  would  probably  be 
based  on  a  combination  of  sawmill  residues 
and  roundwood.  It  is  very  doubtful  that  the 
present  sawmill  industry,  consisting  of  small 
and  widely  dispersed  mills,  could  furnish 
enough  residues  within  reasonable  hauling 
distance  to  support  a  fiber  plant. 

An  established  market  for  fiber  products 
would  undoubtedly  encourage  the  establish- 
ment of  larger  sawmills  because  only  these 
larger  mills  can  justify  debarking  and  chip- 
ping equipment.  In  1962  only  seven  mills  in 
Wyoming  individually  produced  5  million  feet 
or  more  a  year.  Sixty- eight  percent  of  the  ac- 
tive mills  produced  less  than  one-half  million 
board  feet.  While  small  mills  can  continue  to 
play  an  important  role  in  some  locaUties,  they 
are  in  general  less  efficient  and  the  trend  in 
the  Mountain  States  is  now  toward  larger 
miUs. 

An  economic  study  of  potentials  for  timber 
utilization  in  western  Wyoming  and  part  of 
Idaho  discusses  possibilities  for  production  of 
composition  board  and  paper  (5).  One  possi- 
bility is  a  pulpmill  at  Green  River.  Here, 
according  to  the  findings  of  a  Public  Health 
Service  survey  in  1957  (15),  streamflow  was 


adequate  at  that  time  for  a  150-  to  200-ton- 
per-day  sulphate  mill  assuming  adequate  pro- 
vision for  waste  recovery.  Subsequent  to  this 
survey,  the  Seedskadee  Project  was  under- 
taken on  the  Green  River.  On  completion  of 
this  project  stream  conditions  may  be  favor- 
able for  a  larger  mill. 

From  the  standpoint  of  wood  supply,  there 
is  enough  material  in  a  number  of  areas  to 
support  small  groundwood  mills. 

Another  possibility  lies  in  further  shipment 
of  pulpwood  to  out-of-state  mills.  In  1962 
about  17,000  cords  were  shipped  to  the  Lake 
States.  This  outlet,  while  desirable,  can  never 
offer  the  advantages  of  a  pulp  and  paper  de- 
velopment within  the  State,  or  at  least  much 
closer  to  it.  The  Medicine  Bow  National 
Forest  has  been  considered  as  one  source  of 
supply  for  possible  pulpmills  in  Colorado  (3). 

Road  development  should  be  geared 
to  management 

Forest  management  has  been  largely  limited 
by  and  geared  to  the  extent  and  pattern  of 
road  development.  Accessible  areas  have  been 
heavily  exploited  and  some  have  been  under 
intensive  management  for  a  long  time.  On  the 
other  hand,  there  are  many  stands  of  old 
growth  which  should  have  priority  for  cutting 
but  cannot  be  reached. 

In  the  past,  a  lack  of  markets  for  the  kind 
and  size  of  timber  available  has  probably 
been  the  most  important  factor  limiting  the 
total  cut.  As  markets  improve  there  will  be 
an  increasing  need  for  better  access  to  tim- 
berlands.  More  and  better  roads  are  needed 
now,  not  only  to  reach  utilizable  timber,  but 
also  to  permit  cultural  work  in  young  or  de- 
pleted stands. 

The  biggest  problem  of  access  is  on  the 
National  Forests  which  have  about  70  percent 
of  the  commercial  forest  area.  And  this  area 
is  largely  on  the  most  difficult  terrain  in  the 
State.  All  the  National  Forests  need  more 
roads  —  some  much  more  than  others.  The 
Bighorn  National  Forest,  for  example,  esti- 
mates that  2,080  miles  of  road  must  be  built 
if  the  allowable  cut  is  to  be  harvested. 
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Much  of  the  roadbuilding  in  the  National 
Forests  has  been  financed  by  timber  sales,  an 
approach  which  has  not  led  to  an  adequate 
road  network.  In  the  first  place,  utilization 
and  development  have  tended  to  be  concen- 
trated on  the  more  accessible  areas  first;  the 
roads  have  crept  into  the  forest  in  steps  and 
have  not  reached  many  remote  stands  most  in 
need  of  cutting.  On  the  other  hand,  many 
stands  already  tapped  by  roads  tend  to  be 
overcut  in  relation  to  the  property  as  a  whole. 
Moreover,  with  an  inadequate  road  network, 
National  Forest  Administrators  are  handi- 
capped in  achieving  allowable  cut  objectives, 
in  dealing  with  insect,  disease,  and  fire  con- 
trol problems,  and  in  applying  cultural  work 
where  it  is  needed. 

In  addition  to  access  roads  into  the  timber, 
more  and  better  truck  routes  are  needed  for 
hauling.  In  many  areas  of  the  State  not 
served  by  railroads,  trucks  must  do  the  job, 
but  frequently  on  roads  which  are  entirely 
inadequate  for  the  heavy  loads  and  long- 
distance hauls. 

A  much  bigger  effort  is  necessary  if  anticipated 
demands  are  to  be  met 

The  forests  no  less  than  other  resources  will 
feel  the  eruptive  demands  of  a  population  that 
is  expected  to  increase  from  the  present  188 
million  to  230  million  by  1976  and  350  million 
by  2000  (9).  The  levels  of  use  already 
reached  by  water,  recreation,  and  grazing 
leave  no  doubt  that  they  will  tax  the  capacity 
of  Wyoming's  forests  in  the  future.  Timber 
use  will  also  increase  though  probably  not  so 
rapidly  in  relation  to  potential. 

Future  demands  that  will  be  made  on  the 
forests  for  water,  timber,  and  recreation  are 
indicated  by  a  number  of  trends  and  forecasts. 
Water  use  in  the  United  States  increased 
from  8  percent  of  the  supply  in  1900  to  60 
percent  in  1960.  It  has  been  estimated  that 
88  percent  of  the  total  supply  will  be  used  by 
1975  (10).  By  the  year  2000,  a  threefold  in- 
crease over  the  1960  level  is  anticipated  in 
outdoor  recreation  (9). 

Two  nationwide  studies  indicate  a  substan- 


tial long-range  rise  in  wood  needs.  The  Tim- 
ber Resources  Review  (14)  states  that 
"prompt  and  very  substantial  expansion  and 
intensification  of  forestry  in  the  United  States 
is  necessary  if  timber  shortages  are  to  be 
avoided  by  2000."  A  more  recent  report  fore- 
casts that  the  demand  for  forest  products  will 
probably  increase  by  two-thirds  between  now 
and  1980  and  triple  by  2000  (6). 

If  these  wood  needs  develop,  Wyoming  has 
the  timber-growing  potential  to  supply  a 
larger  portion  of  the  cut  than  in  the  past. 
Pulpwood  is  one  of  the  leading  wood  products 
in  terms  of  rate  of  increase  in  national  con- 
sumption* —  and  Wyoming  has  a  lot  of  pulp- 
wood.  Wyoming  is  favored  with  a  preponder- 
ance of  soft-textured  woods  that  are  suitable 
for  pulp.  The  probable  effects  of  these  factors 
of  supply  and  demand  are  discussed  more 
thoroughly  in  recent  studies  (1,  4). 

If  predicted  demands  are  to  be  met,  the 
most  expensive  and  difficult  job  facing  timber 
managers  is  stand  improvement.  So  far  very 
little  work  has  been  done  on  the  more  than 
three-fourths  of  the  State's  commercial  forest 
that  lies  outside  the  Black  Hills  and  Medi- 
cine Bow  areas.  On  the  National  Forests  out- 
side these  areas,  less  than  9,000  acres  has 
been  given  any  cultural  treatment.  This  in- 
cludes 633  acres  of  successful  seeding  and 
planting,  almost  3,600  acres  of  site  prepara- 
tion, and  about  4,600  acres  of  timber  stand 
improvement  work.  Unless  the  program  is 
greatly  stepped  up,  a  big  area  of  potentially 
productive  timberland  will  continue  indefi- 
nitely in  an  unproductive  condition. 

There  will  be  many  difficult  decisions  in 
setting  development  priorities  for  Wyoming's 
forest  lands.  These  decisions  become  especial- 
ly difficult  in  view  of  the  complexities  of 
multiple  use  management.  And,  because  in 
the  future,  very  few  lands  can  be  managed  for 
timber  alone,  consideration  must  generally  be 
given  to  other  uses  —  water,  recreation,  graz- 
ing, and  wildlife. 


^Between  1950  and  1960  the  per  capita  consump- 
tion of  wood  declined  about  17  percent,  but  the  per 
capita  use  of  pulpwood  increased  12  percent. 
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APPENDIX 


TERMINOLOGY 


Forest  Land 


The  term  forest  land  includes  (a)  land 
which  is  at  least  10  percent  stocked  by  trees 
of  any  size  and  capable  of  producing  timber 
or  other  wood  products,  or  of  exerting  an  in- 
fluence on  the  climate  or  on  the  water  regime; 
(b)  land  from  which  the  trees  described  in 
(a)  have  been  removed  to  less  than  10  percent 
stocking,  and  which  has  not  been  developed 
for  other  use;  (c)  afforested  areas. 

At  the  time  the  fieldwork  for  this  report 
was  performed,  the  minimum  unit  of  area  for 
forest  land  classification  was  10  acres  with  a 
minimum  width  of  stringer  strips  of  120  feet. 

The  principal  classes  of  forest  land  are: 

Commercial  forest  land.  —  Forest  land 
which  is  (a)  producing,  or  is  physically  cap- 
able of  producing,  usable  crops  of  wood 
(usually  sawtimber);  (b)  economically  avail- 
able now  or  prospectively;  (c)  not  withdrawn 
from  timber  utilization. 

Noncommercial  forest  land.  —  Three  classes 
of  noncommercial  forest  land  are  recognized: 
Productive-reserved,  Unproductive-nonreserv- 
ed,  and  Unproductive-reserved. 

Productive-reserved  is  public  forest  land 
withdrawn  from  timber  utilization  through 
statute,  ordinance,  or  administrative  order, 
but  which  otherwise  qualifies  as  commercial 
forest  land. 

Unproductive  indicates  forest  land  incap- 
able of  yielding  usable  wood  products  (usually 
sawtimber)  because  of  adverse  site  conditions 
or  forest  land  so  physically  inaccessible  as  to 
be  unavailable  economically  in  the  foreseeable 
future. 


Forest  Types 

Forest  land  is  classified  into  types  on  the 
basis  of  tree  species;  the  type  name  is  that  of 
the  predominant  species.  The  predominant 
species  is  the  one  which  has  a  plurality  of  (a) 
gross  cubic  volume  in  sawtimber  and  pole- 
timber  stands,  or  (b)  the  number  of  stems  in 
seedling  and  sapling  stands.  Both  growing 
stock  and  cull  trees  are  considered  in  the 
classification.  Forest  types  which  occur  on 
both  commercial  and  noncommercial  forest 
land  are: 


Douglas-fir 
Ponderosa  pine 
Lodgepole  pine 
White  bark  and 
limber  pine 


Fir-spruce 
Aspen 
Cottonwood 
Other  western 
hardwoods 


Two  additional   forest  types  which  occur 
only  on  noncommercial  forest  land  are: 
Pinyon-juniper 
Chaparral 

Tree  Size  Classes 

Sawtimher-size  tree 
A  tree  11.0  inches  d.b.h.  or  larger 
Pole-size  tree 

A  tree  5.0  to  10.9  inches  d.b.h. 
Seedling-sapling  trees 

Trees  at  least  1  foot  high  and  less  than  5.0 
inches  d.b.h. 

Tree-Merchantability  Classes 

Sawtimber  tree 

Live  tree  of  commercial  species,  11.0  inches 
d.b.h.  or  larger,  that  contains  at  least  one 
10-foot  log  to  a  merchantable  top  diameter 
and  having  the  likelihood  of  eventually  con- 
taining at  least  a  16-foot  minimum  saw  log. 
Also,  at  least  one-third  of  the  board-foot 
volume  must  be  free  from  rot  or  other  de- 
fect. 
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Poletimber  tree 

Live  tree  of  commercial  species,  5.0  to  10.9 
inches  d.b.h.,  free  of  rot  and  having  the 
hkehhood  of  growing  into  a  sawtimber  tree. 

Sapling  and  seedling  trees 
Live  trees  of  commercial  species,  less  than 
5.0  inches  d.b.h.,  with  form  and  quality  to 
qualify  as  potential  poletimber  trees. 

Growing  stock  trees 

Sawtimber  trees,  poletimber  trees,  saplings 

and  seedlings;  i.e.,  all  live  trees  except  cull 

trees. 

In  discussion  and  tables  on  volumes, 
growth,  and  mortality,  the  term  growing 
stock  refers  only  to  sawtimber  trees  and 
poletimber  trees;  i.e.,  all  live  trees  5  inches 
d.b.h.  and  larger  (except  cull  trees).  Sap- 
lings and  seedlings  are  not  part  of  growing 
stock  in  this  usage  of  the  term. 

Cull  tree 

Live  tree  of  sawtimber  or  poletimber  size 
that  is  unmerchantable  for  saw  logs,  now 
or  prospectively,  because  of  rot  or  other 
defect,  or  species, 

Sound  cull  trees  include: 

a.  Sawtimber-size  trees  that  have  more 
than  two-thirds  of  their  gross  board-foot 
volume  in  cull  with  at  least  one-half  of  this 
cull  the  result  of  sweep,  crook,  or  other 
sound  defect.  Also  included  are  sound  trees 
which  do  not  contain  at  least  one  10-foot 
saw  log. 

b.  Poletimber-size  trees  that  are  unlikely 
to  grow  into  sawtimber  trees  because  of 
serious  fire  and  basal  scars,  broken  tops, 
severe  mistletoe,  crooks,  or  girdling  by  por- 
cupine.  No  rot  may  be  present. 

Rotten  cull  trees  include: 

a.  Sawtimber-size  trees  that  have  more 
than  two-thirds  of  their  gross  board-foot 
volume  in  cull,  with  more  than  half  of  the 
cull  due  to  rot. 


b.  Poletimber-size  trees  showing  any  evi- 
dence of  rot  in  the  main  stem. 

Mortality  tree 

A  tree  5.0  inches  d.b.h.  or  larger,  standing 

or  down,  which  has  died  within  the  past  5 

years  and  was  not  a  cull  tree  at  time  of 

death. 

Salvahle  dead  tree 

Dead  tree  5.0  inches  d.b.h.  or  larger,  stand- 
ing or  down  (but  not  lying  on  the  ground) 
which  has  50  percent  of  more  of  its  cubic- 
foot  volume  in  sound  wood. 

Stand-Size  Classes 

Sawtimber  stands 

A  stand  with  a  minimum  net  volume  per 
acre  of  1,500  board  feet  (International  14 - 
inch  rule)  in  sawtimber  trees.  Two  classes 
of  sawtimber  stands  are  recognized: 

Large  sawtimber. — A  stand  in  which  the 
majority  of  the  net  board-foot  volume  is  in 
sawtimber  trees  21.0  inches  d.b.h.  and 
larger. 

Small  sawtimber. — A  stand  in  which  the 
majority  of  the  net  board-foot  volume  is  in 
sawtimber  trees  from  11.0  to  20.9  inches 
d.b.h. 

Poletimber  stand 

Stand  failing  to  meet  the  sawtimber  stand 
specifications,  but  at  least  10  percent 
stocked  with  poletimber  and  larger  (5.0 
inches  d.b.h.  and  larger)  trees  and  with  at 
least  half  the  stocking  in  poletimber  trees. 

Seedling  and  sapling  stand 
A  stand  not  qualifying  as  either  a  sawtim- 
ber or  poletimber  stand,  but  having  at  least 
10  percent  stocking  of  trees  of  commercial 
species  and  with  at  least  half  the  stocking 
in  seedling  and  sapling  trees. 

Nonstocked  area 

An   area  not  qualifying   as   a   sawtimber, 

poletimber,  or  a  seedling-sapling  stand;  i.e.. 
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normally    an    area    less    than    10    percent 
stocked. 


Stocking 

Stocking  is  a  measure  of  the  degree  to 
which  growing  space  is  utilized  by  trees.  In 
this  report  it  is  expressed  as  the  percentage  of 
the  available  space  that  is  occupied  by  tree 
crowns  as  viewed  on  aerial  photographs. 

Well-stocked  stand 

A  stand  that  is  70  percent  or  more  covered 

by  tree  crowns. 

Medium-stocked  stand 

A  stand  with  40  to  70  percent  coverage  by 

tree  crowns. 

Poorly  stocked  stand 

A  stand  with  10  to  40  percent  coverage  by 

tree  crowns. 

Nonstocked  area 

An  area  with  less  than  10  percent  coverage 

by  tree  crowns. 

Timber  Volume 

All-timber  volume 

Volume  in  cubic  feet  of  sound  wood  in  the 
bole  of  growing  stock,  cull,  and  salvable 
dead  trees  5.0  inches  and  larger  in  diameter 
at  breast  height,  from  stump  to  a  minimum 
4.0-inch  top  inside  bark. 

Growing  stock  volume 
Net  volume  in  cubic  feet  of  sawtimber  trees 
and  poletimber  trees  from  stump  to  a  mini- 
mum 4.0-inch  top  inside  bark. 

Live  sawtimber  volume 

Net  volume  in  board  feet  of  the  saw  log 

portion  of  sawtimber  trees. 

Saw  log  portion 

That  portion  of  the  bole  of  sawtimber  trees 

between  the  stump  and  the  merchantable 

top. 


Merchantable  top 

The  point  at  which  the  upper  hmit  of  saw 
log  merchantability  is  limited  either  by 
limbs  or  by  a  minimum  diameter.  The  latter 
varies  with  diameter  class,  ranging  from  5 
inches  inside  bark  for  trees  11  inches  at 
breast  height  to  10  inches  for  trees  26 
inches  or  larger. 

Upper-stem  portion 

That  part  of  the  bole  of  sawtimber  trees 
above  the  merchantable  top  to  a  minimum 
top  diameter  of  4.0  inches  inside  bark. 

Quality  class 

A  classification  of  sawtimber  volume  in 
terms  of  log  grades.  Four  grades  are  recog- 
nized and  distinguished  by  the  occurrence 
and  characteristics  of  knots.  The  log  grades 
corresponding  to  the  quality  classes  are: 

Grade  1  (select  logs)  are  essentially 
smooth  and  surface  clear,  except  that  in 
logs  16  inches  and  larger  in  diameter  a  few 
visible  knots  are  permitted,  providing  there 
are  no  more  than  1  large  knot,  or  2  medium 
or  small  knots,  or  4  pin  knots.  Knot  sizes 
for  all  grades  are: 

Pin  knots — 0.5  inch  or  less 
Small  knots — 0.5  to  0.75  inch 
Medium  knots — 0.75  to  1.5  inches 
Large  knots — over  1.5  inches 

Occasional  logs  having  a  greater  number  of 
knots  are  admitted  provided  these  knots 
may  be  boxed  in  an  area  not  exceeding  one- 
third  the  area  of  one  face  or  an  equivalent 
area  of  two  faces. 

Grade  2  (shop  logs)  display  relatively 
few  knots  of  any  size,  so  spaced  that  at 
least  50  percent  of  the  surface  of  the  log  is 
in  smooth,  clear  areas,  the  size  of  which 
must  be  at  least  one-fourth  the  girth  of  the 
log  in  width,  by  4  feet  or  more  in  length. 

A  log  with  no  more  than  12  medium  or 
smaller  knots,  or  more  than  8  large  ones, 
may  be  immediately  classed  as  grade  2.  If 
this  number  of  knots  is  exceeded,  the  clear 
area  basis  governs. 
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Grade  3  (common  logs)  display  either 
(a)  pin,  small,  or  medium  knots  of  which 
80  percent  are  either  live  or  will  cut  out 
red  (intergrown)  beneath  the  slab,  or  (b) 
16  dead  knots  (an  average  of  4  per  face) 
averaging  medium  in  size. 

Grade  4  (low  common  logs)  display  me- 
dium, large,  and  very  large  live  and/or  dead 
knots  in  excess  of  the  numbers  permitted 
in  grades  2  and  3. 

Growth 

Net  annual  growth  of  sawtimber  or  growing 
stock 

The  average  annual  change,  calculated 
from  the  total  change  over  a  10-year  period, 
in  net  board-foot  or  cubic-foot  volume  of 
live  sawtimber  or  growing  stock  on  commer- 
cial forest  land. 

Mortality 

ISlet  annual  mortality  of  sawtimber  or  grow- 
ing stock 

The  average  annual  net  board-foot  or  cubic- 
foot  volume  removed  from  live  sawtimber 
or  growing  stock  through  death,  calculated 
from  the  total  net  volume  removed  by  such 
causes  over  a  10-year  period. 


Ownership  Classes 

National  Forest  lands 
Federal  lands  which  have  been  designated 
by  Executive  order  or  statute  as  National 
Forests  or  purchase  units,  and  other  lands 
under  the  administration  of  the  Forest  Ser- 
vice, including  experimental  areas  and 
Bankhead-Jones  Title  III  lands. 

Other  Federal  lands 

Federal  lands  other  than  National  Forests, 
including  lands  administered  by  the  Bureau 
of  Land  Management,  Bureau  of  Indian 
Affairs,  and  miscellaneous  Federal  agencies. 

State  lands 

Lands  owned  by  the  State. 

Forest  industry  lands 

Lands  owned  by  companies  or  individuals 

operating  wood-using  plants. 

Farmer-owned  lands 

Lands  owned  by  operators  of  farms. 

Miscellaneous  private  lands 
Privately  owned  lands  other  than  forest- 
industry  or  farmer-owned  lands. 


Timber  Cut 

Timber  cut  from  growing  stock 
The  volume  of  sound  wood  in  live  sawtim- 
ber and  poletimber  trees  cut  for  forest  pro- 
ducts during  a  specified  period,  including 
both  roundwood  products  and  logging  resi- 
dues. 

Timber  cut  from  sawtimber 
The  net  board- foot  volume  of  live  sawtim- 
ber trees  cut  for  forest  products  during  a 
specified  period,  including  both  roundwood 
products  and  logging  residues. 

Logging  residues  from  growing  stock 
The  net  cubic-foot  volume  of  Uve  sawtimber 
and  poletimber  trees  cut  or  killed  by  log- 
ging  on   commercial   forest   land   and  not 
converted  to  timber  products. 


Principal  Tree  Species 


Softwoods 


Douglas-fir 


Fir,  subalpine 
Fir,  white 
Juniper 
Pine,  limber 
Pine,  lodgepole 
Pine,  ponderosa 
Pine,  whitebark 
Spruce,  Engelmann 
Spruce,  white 


Pseudotsuga 
menziesii 
Abies  lasiocarpa 
A.  concolor 
Juniperus  spp. 
Pinus  flexilis 
P.  contorta 
P.  ponderosa 
P.  albicaulis 
Picea  engelmannii 
P.  glauca 


Hardwoods 


Aspen,  quaking 
Cottonwood,  black 


Populus  tremuloides 
Populus  trichocarpa 
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SURVEY  METHODS 


Area  statistics  were  determined  by  two 
methods:  (1)  On  National  Forests,  forest 
lands  were  mapped  on  aerial  photographs  ac- 
cording to  forest  type,  stand  size,  and  crown 
density.  Photo  delineations  were  then  trans- 
ferred to  base  maps.  Non-National  Forest 
lands  within  National  Forests  were  deline- 
ated on  the  maps  according  to  the  ownership 
class.  Maps  were  then  dot  counted  to  obtain 
the  estimates  of  area  by  the  various  land  and 
forest  classes,  and  by  ownership.  (2)  For 
lands  outside  National  Forests  a  sampling 
procedure  was  used.  Points  were  classified  on 
Army  Map  Service  maps  and  on  aerial  photos 
to  determine  the  proportion  of  area  by  forest 
versus  nonforest,  class  of  forest,  and  owner- 
ship. A  percentage  of  the  points  was  checked 
on  the  ground  for  correctness  of  classification. 
Results  of  the  field  check  were  then  used  to 
adjust  the  map  and  photo  estimates  of  pro- 
portions. Acreages  were  determined  by  apply- 
ing the  adjusted  proportions  to  the  area 
outside  National  Forests. 

Volume  estimates  are  based  on  tree  mea- 
surements taken  on  1,159  sample  areas  lo- 
cated at  random  on  commercial  forest  lands. 
Sample  locations  were  pricked  on  aerial 
photos  then  located  on  the  ground  and  estab- 
blished  on  a  permanent  basis  to  permit  re- 
measurement  on  future  surveys.  Each  loca- 
tion consisted  of  a  pair  of  circular  plots,  5 
chains  apart.  Each  plot  consisted  of  four 
circular  subplots  with  a  common  center.   The 


area  of  subplots  and  kind  of  trees  tallied  on 
them  are  as  follows: 

1  /500  acre — live  seedling-sopling-size  trees. 

1/50  acre — live  pole-size  trees. 

1/5  acre — live  sawtimber-size  trees,  and  all 
salvable  dead  trees  (pole-size  and  saw- 
timber-size)  . 

1/3  acre — mortality  trees  of  pole-size  and 
larger. 

In  addition  to  making  the  customary  mea- 
surements and  classifications  of  trees  for 
volume  and  quaUty,  increment  borings  were 
taken  for  growth  estimates. 

Formulas  equating  field  measurements  to 
volume,  growth,  and  mortaUty  were  ap- 
pHed  as  part  of  the  machine  data  processing 
to  provide  average  volumes  per  acre  for  the 
various  classifications  based  on  type,  size, 
stocking,  etc.  These  averages,  applied  to  area 
estimates,  provided  volumes  shown  in  statis- 
tical tables. 

Estimates  of  timber  cut  are  based  on 
periodic  surveys  of  forest  industries.  The 
latest  surveys  are  for  1962  and  are  the  basis 
for  data  shown  in  the  appendix  tables.  UtiU- 
zation  trends  discussed  in  the  text  are  based 
mainly  on  lumber  production  data,  since  com- 
plete information  on  output  of  all  products  for 
years  prior  to  1957  is  not  available.  Data  for 
estimating  the  volume  of  logging  residues  are 
obtained  by  special  studies  on  active  woods 
operations. 
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RELIABILITY  OF  ESTIMATES 


Data  collected  by  sampling  are  not  entirely 
reliable;  i.e.,  there  is  a  sampling  error.  Suffi- 
cient samples  are  taken  to  insure  that  the 
error  is  not  above  a  specified  maximum. 
Magnitude  of  the  errors  associated  with  area 
and  volume  estimates  for  Wyoming  have  been 
determined  by  statistical  analysis  of  the  data. 

Estimates   of   the   acreage   of  the   various 


classes  of  forest  land  were  determined  by  two 
procedures — mapping  (5.7  million  acres)  and 
sampling  (4.1  milhon  acres).  There  are  no 
sampling  errors  for  the  mapped  area.  Samp- 
ling errors  for  the  sampled  portion  and  for 
the  total  estimates  of  commercial  and  non- 
commercial breakdowns  are  shown  in  the  fol- 
lowing tabulation: 


Mapped  area 

Sampled  area 

Total  forest  area 

Area      SE 
M  acres 

Area                 SE 
M  acres      Acres      Percent 

Area                 SE 
M  acres     Acres      Percent 

Commercial 
Noncommercial 

3,580       0 
2,127        0 

1,273        33,265        2.61 
2,797        33,284        1.19 

4,853        33,265       0.69 
4,924       33,284          .68 

Total 

5,707 

4,070 

9,777 

The  sampling  error  for  the  estimated  7,458 
million  cubic  feet  of  growing  stock  in  Wyo- 
ming is  ±2.7  percent. 

The  sampling  error  for  the  total  timber  cut 
from  growing  stock  (21,756,000  cubic  feet)  is 


estimated  at  ±3.5  percent. 

All  errors  are  computed  on  the  basis  of 
odds  of  two  out  of  three  that  values  which 
would  result  from  a  100-percent  survey  would 
lie  within  the  range  indicated  by  the  error. 
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APPENDIX  TABLES 


Table  1. — Area  by  land  classes, 
Wyoming,  1960 


Table  2. — Area  of  commercial  forest  land 
by  ownership  classes,  Wyoming,  1960 


Land  class 

Thousand 
acres 

Commercial  forest  land 

4,853 

Unproductive  forest  land 

2,344 

Productive-reserved  forest  land 

2,580 

Total  forest  land 

9,777 

Nonforest  land 

52,566 

All  land 

'62,343 

^From    U.S.   Bureau    of    the    Census, 
Water  Areas  of  the  United  States,  1960. 


Land   and 


Thousand 

Ownership  class 

acres 

National  Forest 

3,364 

Other  Federal: 

Bureau  of  Land  Management 

395 

Indian 

124 

Miscellaneous  Federal 

— 

Total  other  Federal 

519 

State 

111 

County  and  municipal 

— 

Farmer-owned 

622 

Miscellaneous  private^ 

237 

All  ownerships 

4,853 

^Forest  industry  has  been  combined  with  mis- 
cellaneous private  to  avoid  disclosure  of  holdings  of 
an  individual  owner. 


Table  3. — Area  of  commercial  forest  land  by  stand-size  and 
ownership  classes,  Wyoming,  1960 


Stand-size  class 


All 
ownerships 


National 
Forest 


Other 
public 


Farmer^ 

and  misc. 

private 


Thousand  acres 


Sawtimber  stands: 

Large  sawtimber 

15 

15 

— 

(2) 

Small  sawtimber 

2,904 

1,915 

411 

578 

Total 

2,919 

1,930 

411 

578 

Poletimber  stands 

1,588 

1,206 

143 

239 

Sapling  and 

seedling  stands 

235 

176 

31 

28 

Nonstocked  areas 

111 

52 

45 

14 

All  classes 

4,853 

3,364 

630 

859 

^Forest  industry  has  been  combined  with  farmer  and  miscellaneous  private  to  avoid  disclosure  of  hold- 
ings of  an  individual  owner. 

^Less  than  0.5  thousand  acres. 
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Table  4. — Area  of  commercial  forest  land,  by  stand-volume  classes  for  sawtimber  and 

other  stand-size  classes,  Wyoming,  1960 


SlfflTlH     VolllTTIP^ 

Area  by  stand-size  classes 

per  acre^ 

All 

stands 

Sawtimber 
stands 

Other 
stands 

Thousand  acres 

Less  than  1,500  board  feet 
1,500  to  5,000  board  feet 
5,000  to  10,000  board  feet 
10,000  to  20,000  board  feet 
More  than  20,000  board  feet 

1,881 

1,502 
843 
507 
120 

11 

1,438 

843 

507 

120 

1,870 
64 

All  classes 

4,853 

2,919 

1,934 

iNef  volume,  International  y4-inch  rule. 


Table  5. — Area  of  commercial  forest  land,  by  stocking  classes  of  all  live  trees  and  by 

stand-size  classes,  Wyoming,  1960 


Stocking  class 

All 
stands 

Sawtimber 
stands 

Poletimber 
stands 

Sapling 

and 

seedling 

stands 

Nonstocked 
stands 

Thousand  acres 

70  percent  or  more 
40  to  70  percent 
10  to  40  percent 
Less  than  10  percent 

1,184 

2,730 
828 
111 

565 

1,805 

549 

488 
851 
249 

131 
74 
30 

111 

All  classes 

4,853 

2,919 

1,588 

235 

111 

Table  6. — Area  of  commercial  forest  land,  by  forest  types  and 
ownership  classes,  Wyoming,  1960 


Forest  type 

AU 
ownerships 

Public 
ownerships 

Private 
ownerships 

Thousand  acres 

Douglas-fir 

701 

635 

66 

Ponderosa  pine 

992 

449 

543 

Lodgepole  pine 

1,802 

1,700 

102 

Whitebark  and  limber  pine 

166 

148 

18 

Fir-spruce 

847 

816 

31 

Other  hardwoods 

20 

8 

12 

Aspen 

320 

236 

84 

Cottonwood 

5 

2 

3 

All  types 

4,853 

3,994 

859 
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Table  7. — Area  of  commercial  forest  land  by  forest  types  and 
by  stand-size  classes,  Wyoming,  1960 


Forest  type 


All 
stands 


Sawtimber 
stands 


Poletimber 
stands 


Sapling  and 

seedling 

stands 


Nonstocked 
stands 


Thousand  acres 


Douglas-fir 

701 

505 

155 

18 

23 

Ponderosa  pine 

992 

727 

203 

27 

35 

Lodgepole  pine 

1,802 

855 

805 

117 

25 

Whitebark  and 

limber  pine 

166 

76 

73 

10 

7 

Fir-spruce 

847 

696 

117 

13 

21 

Other  hardwoods 

20 

— 

17 

3 

— 

Aspen 

320 

57 

216 

47 

— 

Cottonwood 

5 

3 

2 

(1) 

— 

All  types 

4,853 

2,919 

1,588 

235 

Ill 

^Less  than  0.5  thousand  acres. 


Table  8. — Area  of  noncommercial  forest  land,  by  forest  types,  Wyoming,  1960 


Forest  type 

All 
areas 

Productive 

reserved 

areas 

Unproductive 
areas 

Thousand  acres 

Douglas-fir 

318 

191 

127 

Ponderosa  pine 

(1) 

(1) 

— 

Lodgepole  pine 

1,951 

1,756 

195 

Whitebark  and  limber  pine 

405 

104 

301 

Fir-spruce 

1,216 

513 

703 

Aspen 

239 

16 

223 

Cottonwood 

(1) 

(1) 

— 

Chaparral 

214 

— 

214 

Pinyon-juniper 

581 

— 

581 

Other 

— 

— 

— 

All  types 

4,924 

2,580 

2,344 

'^Less  than  0.5  thousand  acres. 
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Table  9. — Number  of  growing-stock  trees  on  commercial  forest  land,  by  diameter  classes 
and  by  softwoods,  and  hardwoods,  Wyoming,  1960 


D.B.H.  class 
(inches) 


All  species 


Softwood 


Hardwood 


Thousand  trees 


1.0-  2.9 

1,018,579 

883,553 

135,026 

3.0-  4.9 

619,657 

552,226 

67,431 

5.0-  6.9 

371,864 

335,243 

36,621 

7.0-  8.9 

220,652 

202,676 

17,976 

9.0-10.9 

111,856 

107,838 

4,018 

11.0-12.9 

62,548 

59,391 

3,157 

13.0-14.9 

36,389 

35,831 

558 

15.0-16.9 

21,137 

21,006 

131 

17.0-18.9 

12,381 

12,351 

30 

19.0-28.9 

14,312 

14,312 

— 

29.0-38.9 

1,015 

1,006 

9 

39.0  and  larger 

41 

41 

— 

All  classes 

2,490,431 

2,225,474 

264,957 

Table  10. — Number  of  cull  and  salvable  dead  trees  on  commercial  forest  land, 
by  diameter  groups  and  by  softwoods  and  hardwoods,  Wyoming,  1960 


D.B.H.  class 
(inches) 

Cull  trees 

Salvable 
dead  trees 

Thousand  trees 

Softwoods: 
5.0-  8.9 
9.0-18.9 
19.0  and  larger 

22,967 
9,043 
1,303 

97,421 

50,792 

2.095 

Total 

33,313 

150,308 

Hardwoods: 
5.0-10.9 
11.0-18.9 
19.0  and  larger 

14,720 

966 

5 

18,631 
870 

Total 

15,691 

19,501 

All  species 

49,004 

169,809 
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Table  11. — Volume  of  timber  on  commercial  forest  land,  by  class  of 
timber  and  by  softwoods  and  hardwoods,  Wyoming,  1960 


Class  of  timber 

All  species 

Softwoods 

Hardwoods 

Thousand  cubic  feet 

Sawtimber  trees: 
Saw-log  portion 
Upper-stem  portion 

3,833,163 
322,906 

3,761,441 
300,511 

71,722 
22,395 

Total 

4,156,069 

4,061,952 

94,117 

Poletimber  trees 

All  growing-stock  trees 

Sound  cull  trees: 

Sawtimber-size  trees 
Poletimber-size  trees 

3,301,557 
7,457,626 

41,269 
61,831 

3,071,536 
7,133,488 

40,358 
59,040 

230,021 
324,138 

911 
2,791 

Total 

103,100 

99,398 

3,702 

Rotten  cull  trees: 

Sawtimber-size  trees 
Poletimber-size  trees 

49,655 
35,492 

44,237 
15,627 

5,418 
19,865 

Total 

85,147 

59,864 

25,283 

Salvable  dead  trees: 

Sawtimber-size  trees 
Poletimber-size  trees 

658,968 
471,961 

650,387 
439,048 

8,581 
32,913 

Total 

1,130,929 

1,089,435 

41,494 

All  timber 

8,776,802 

8,382,185 

394,617 

Table  12. — Volume  of  growing  stock  and  sawtimber  on  commercial  forest  land, 
by  ownership  classes  and  by  softwoods  and  hardwoods,  Wyoming,  1960 


Ownership  class 

All  species 

Softwoods 

Hardwoods 

GROWING  STOCK 

(Million  cubic  feet) 

National  Forest 

Other  public 

Farmer  and  misc.  private' 

6,046 
579 
833 

5,870 
525 
739 

176 
54 
94 

All  ownerships 

7,458 

7,134 

324 

SAWTIMBER 
(Million  board  feet )- 

National  Forest 

Other  public 

Farmer  and  misc.  private' 

18,939 
1,532 
2,161 

18,829 
1,429 
1,988 

110 
103 
173 

All  ownerships 

22,632 

22,246 

386 

^Forest  industry  has  been  combined  with  farmer  and  miscellaneous  private  to  avoid  disclosure  of  hold- 
ings of  an  individual  owner. 
-International  Y4-inch  rule. 
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Table  13. — Volume  of  growing  stock  and  sawtimber  on  commercial  forest  land, 
by  stand-size  classes  and  by  softwoods  and  hardwoods,  Wyoming,  1960 


Stand-size  class 

All  species 

Softwoods 

Hardwoods 

GROWING  STOCK 

(Million  cubic  feet) 

Sawtimber  stands 
Poletimber  stands 
Sapling  and  seedling 
Nonstocked  areas 

stands 

5,675 

1,714 

64 

5 

5,567 

1,510 

52 

5 

108 

204 

12 

All  classes 

7,458 

7,134 

324 

SAWTIMBER 
(Million  board  feet)^ 

Sawtimber  stands 
Poletimber  stands 
Sapling  and  seedling 
Nonstocked  areas 

stands 

21,186 

1,426 

10 

10 

20,894 

1,333 

9 

10 

292 

93 

1 

All  classes 

22,632 

22,246 

386 

^International  y4-inch  rule. 


Table  13a. — Volume  of  growing  stock  and  sawtimber  on  commercial  forest  land, 
by  stand-size  classes  and  by  species,  Wyoming,  1960 


Stand-size  class 


All 

species 


Douglas- 
fir 


Ponder- 
osa 
pine 


Lodge- 
pole 
pine 


White- 
bark  and 
limber 


Truei 
firs 


Spruce^ 


Other3 
soft- 
woods 


Hard- 
woods 


GROWING  STOCK 

(Million  cubic  feet) 


Sawtimber  stands 
Poletimber  stands 
Sapling  and 

seedling  stands 
Nonstocked  areas 

5,675 
1,714 

64 
5 

751 
148 

2 

I'l  1 

600 
93 

(4) 

3 

1,642 
1,080 

44 

2 

360 
68 

2 

586 
55 

3 

1,627 
66 

1 

1 

(4) 

108 
204 

12 

All  classes 

7,458 

901 

696 

2,768 

430 

644 

1,694 

1 

324 

SAWTIMBER 

(Million  hoard  feet)-' 


Sawtimber  stands 
Poletimber  stands 
Sapling  and 

seedling  stands 
Nonstocked  areas 

21,186 
1,426 

10 
10 

3,386 

177 

2 

1 

1,876 

187 

(4) 

9 

5,066 
731 

1 

1,200 
55 

1 

1,480 
54 

3 

7,886 
129 

2 

— 

292 
93 

1 

All  classes 

22,632 

3,566 

2,072 

5,798 

1,256 

1,537 

8,017 

— ■ 

386 

^Subalpine  and  white  firs. 
-Engelmann  and  white  spruces. 
'^Pinyon  and  juniper. 


*Less  than  0.5  million  feet. 
■•International  y^-inch  rule. 
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Table  14. — Volume  of  growing  stock  on  commercial  forest  land, 
by  species  and  diameter  groups,  Wyoming,  1960 


Species 


Diameter  group  (inches  at  breast  height) 


All 
classes 


5.0  to 
10.9 


11.0  to 
20.9 


21.0  to 
30.9 


31.0  to 
40.9 


41.0  and 
larger 


Softwoods: 
Douglas-fir 
Ponderosa  pine 
Lodgepole  pine 
Whitebark  and 

limber  pine 
White  fir 
Subalpine  fir 
Engelmann  spruce 
White  spruce 
Other  softwoods 

Total 

Hardwoods: 
Aspen 
Cottonwood 

Total 

All  species 


901 
696 

2,768 

430 

1 

643 

1,687 

7 

1 


7,458 


Million  cubic  feet 


251 
248 

1,720 

190 

1 

352 

306 

4 


3,302 


416 

409 

1,004 

208 

(1) 

267 

906 

3 

1 


191 
38 
41 

29 

(1) 

23 
411 


3,307 


733 


40 
1 
3 


1 
60 


7,134 

3,072 

3,214 

733 

107 

8 

252 

72 

221 
9 

31 

62 

(1) 

1 

— 

324 

230 

93 

(1) 

1 

— 

108 


^Less  than  0.5  million  cubic  feet. 
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Table  14a. — Volume  of  sawtimber  on  commercial  forest  land,  by  International  */4-inch 
log  rule,  species,  and  diameter  groups,  Wyoming,  1960 


Diameter  group  (inches  at  breast  height) 

Species 

All 

11.0  to 

21.0  to 

31.0  to 

41.0  and 

classes 

20.9 

30.9 

40.9 

larger 

Million  board  feet 

Softwoods: 

Douglas-fir 

3,566 

2,150 

1,152 

249 

15 

Ponderosa  pine 

2,072 

1,894 

175 

3 

— 

Lodgepole  pine 

5,798 

5,551 

231 

16 

— 

Whitebark  and 

limber  pine 

1,256 

1,095 

146 

10 

6 

White  fir 

1 

1 

(1) 

— 

— 

Subalpine  fir 

1,536 

1,398 

136 

2 

— 

Engelmann  spruce 

8,004 

5,071 

2,517 

386 

30 

White  spruce 

13 

13 

— 

— 

— - 

Other  softwoods 

— 

— 

— 

— 

— 

Total 

22,246 

17,173 

4,357 

666 

50 

Hardwoods: 

Aspen 

159 

159 

(1) 

— 

— 

Cottonwood 

227 

220 

— 

7 

— 

Total 

386 

379 

(i» 

7 

— 

All  species 

22,632 

17,552 

4,357 

673 

50 

^Less  than  0.5  million  board  feet. 
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Table  14b. — Volume  of  sawtimber  on  commercial  forest  land  by  Scribner  log  rule, 
species,  and  diameter  groups,  Wyoming,  1960 


Diameter  group 

(inches  at  breast  h( 

^ight) 

Species 

All 
classes 

11.0  to 
20.9 

21.0  to 
30.9 

31.0  to 
40.9 

41.0  and 
larger 

Milh 

on  board  feet 

Softwoods: 
Douglas-fir 
Ponderosa  pine 
Lodgepole  pine 
Whitebark  and 

limber  pine 
White  fir 
Subalpine  fir 
Engelmann  spruce 
White  spruce 
Other  softwoods 

3,054 
1,641 

4,874 

1,052 

1 

1,292 

7,165 

11 

1,798 

1,493 
4,652 

908 

1 

1,168 

4,529 

11 

1,016 
145 
208 

131 

(1) 

122 
2,264 

225 

3 

14 

9 

2 
346 

15 

4 
26 

Total 

19,090 

14,560 

3,886 

599 

45 

Hardwoods: 
Aspen 
Cottonwood 

132 
191 

132 
185 

(1) 

6 

— 

Total 

323 

317 

(1) 

6 

— 

All  species 

19,413 

14,877 

3,886 

605 

45 

^Less  than  0.5  million  board  feet. 
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Table  15. — Volume  of  sawtimber  on  commercial  forest  land,  by  species^ 
and  quality  classes,  Wyoming,  1960 


Species 


All 
classes 


Quality  classes 


Softwoods : 

Ponderosa  pine- 
Total 


2,072 


2,072 


Million  board  feeP 


44 


44 


164 


535 


164 


535 


1,329 


1,329 


^Ponderosa  pine  is  the  only  species  graded. 
'^International  y4-inch  rule. 


Table  16. — Volume  of  salvable  dead  sawtimber-size  trees  on 

commercial  forest  land,  by  softwoods  and  hardwoods, 

Wyoming,  1960 


Species  group 

Volume 

Thousand  board  feet^ 

Softwoods 
Hardwoods 

3,554,561 
39,911 

All  species 

3,594,472 

^International  Y4-inch  rule. 


Table  17. — Net  annual  growth  and  annual 

cut  of  growing  stock  on  commercial 

forest  land,  by  species,  Wyoming 


Species 


Net  annual 

growth, 

1960 


Annual 

timber  cut, 

1962 


Thousand  cubic  feet 


Table  18. — Net  annual  growth  and  annual 

cut  of  sawtimber  on  commercial  forest 

land,  by  species,  Wyoming 


Species 


Net  annual 

growth, 

1960 


Annual 

timber  cut, 

1962 


Thousand  board  feet^ 


Softwoods: 

Softwoods: 

Douglas-fir 

7,490 

1,007 

Douglas-fir 

16,443 

5,706 

Ponderosa  pine 

14,463 

3,990 

Ponderosa  pine 

49,542 

22,824 

Lodgepole  pine 

33,294 

12,954 

Lodgepole  pine 

40,436 

73,902 

True  firs 

4,344 

552 

True  firs 

-10,697 

3,101 

Spruce' 

19,828 

3,230 

Spruce- 

84,145 

18,483 

Other  softwoods 

5,484 

8 

Other  softwoods 
Total 

13,039 

31 

Total 

84,903 

21,741 

192,908 

124,047 

Hardwoods 

412 

15 

Hardwoods 
All  species 

-7,875 

9 

All  species 

85,315 

21,756 

185,033 

124,056 

^Engelmann  and  white  spruces. 


^International  y4-inch  rule. 
^Engelmann  and  white  spruces. 
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Table  19. — Net  annual  growth  and  annual  cut  of  growing  stock  on  commercial  forest  land, 
by  ownership  classes  and  by  softwoods  and  hardwoods,  Wyoming 


Species 
group 

All 
ownerships 

National 
Forest 

Other 
public 

Farmer^ 

and  misc. 

private 

NET 

ANNUAL  GROWTH, 
(Thousand  cubic  feet) 

1960 

Softwoods 
Hardwoods 

84,903 
412 

60,116 
3,518 

7,356 

-708 

17,431 
-2,398 

All  species 

85,315 

63,634 

6,648 

15,033 

ANNUAL  TIMBER  CUT, 
(Thousand  cubic  feet) 

1962 

Softwoods 
Hardwoods 

21,741 
15 

19,415 
13 

1,304 
1 

1,022 
1 

All  species 

21,756 

19,428 

1,305 

1,023 

^Forest  industry  has  been  combined  with  farmer  and  miscellaneous  private  to  avoid  disclosure  of  hold- 
ings of  an  individual  owner. 


Table  20. — Net  annual  growth  and  annual  cut  of  sawtimber  on  commercial  forest  land, 
by  ownership  classes  and  by  softwoods  and  hardwoods,  Wyoming 


Species 
group 

All 
ownerships 

National 
Forest 

Other 
public 

Farmer' 

anfi  misc. 

private 

NET 

ANNUAL  GROWTH, 

(Thousand  hoard  feet )- 

I960 

Softwoods 
Hardwoods 

192,908 

-7,875 

120,174 

-546 

22,286 
-1,691 

50,448 
-5,638 

All  species 

185,033 

119,628 

20,595 

44,810 

ANNUAL  TIMBER  CUT, 

(  Thousand  board  feet)'- 

1962 

Softwoods 
Hardwoods 

124,047 
9 

110,774 

8 

7,443 
1 

5,830 

All  species 

124,056 

110,782 

7,444 

5,830 

'Forest  industry  has  been  combined  with  farmer  and  miscellaneous  private  to  avoid  disclosure  of  hold- 
ings of  an  individual  owner. 
-International  y4-inch  rule. 
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Table  21. — Annual  mortality  of  growing  stock  and  sawtimber 
on  commercial  forest  land,  by  species,  Wyoming,  1960 


Species 

Growing  stock 

Sawtimber 

Thousand 
cubic  feet 

Thousand 
board  feet^ 

Softwoods: 
Douglas-fir 
Ponderosa  pine 
Lodgepole  pine 
True  firs 
Spruce- 
Other  softwoods 

5,833 

3,518 

13,444 

11,406 

2,587 
1,577 

25,405 
11,728 
39,956 
39,347 
13,627 
7,360 

Total 

38,365 

137,423 

Hardwoods 

10,490 

14,884 

All  species 

48,855 

152,307 

^International  y4-inch  rule. 


^Engelmann  and  white  spruces. 


Table  22. — Annual  mortality  of  growing  stock  and  sawtimber  on  commercial  forest  land 
by  ownership  classes,  and  by  softwoods  and  hardwoods,  Wyoming,  1960 


Growing  stock 

Sawtimber 

Ownership  class 

All 

species 

Soft- 
wood 

Hard- 
wood 

All 
species 

Soft- 
wood 

Hard- 
wood 

Th 

ousand  cubic 

feet 

Thousand  board  feet^ 

National  Forest  lands 
Other  public  lands 
Farmer  and  miscellaneous 
private  lands- 

34,730 
4,320 

9,805 

33,277 
2,194 

2,894 

1,453 
2,126 

6,911 

126,582 
8,220 

17,505 

123,338 
5,510 

8,575 

3,244 
2,710 

8,930 

All  ownerships 

48,855 

38,365 

10,490 

152,307 

137,423 

14,884 

^International  y4-inch  rule. 

-Forest  industry  has  been  combined  with  farmer  and  miscellaneous  private  to  avoid  disclosure  of  hold- 
ings of  an  individual  owner. 

Table  23. — Annual  mortality  of  growing  stock  and  sawtimber  on  commercial  forest  land, 
by  causes  and  by  softwoods  and  hardwoods,  Wyoming,  1960 


Cause  of 

Growing  stock 

■   Sawtimber 

death 

All  species 

Softwoods 

Hardwoods 

All  species 

Softwoods 

Hardwoods 

Thousand  cubic  feet 

Thousand  board  feet' 

Fire 

Insects 

Disease 

Other 

Unknown 

1,339 

12,057 

20,627 

6,703 

8,129 

1,339 

11,813 

10,580 

6,614 

8,019 

244 

10,047 

89 

110 

4,675 
47,818 
50,233 
24,944 
24,637 

4,675 
47,541 
36,244 
24,617 
24,346 

277 

13,989 

327 

291 

All  causes 

48,855 

38,365 

10,490 

152,307 

137,423 

14,884 

'International  '/4-inch  rule. 
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Table  24. — Total  output  of  timber  products,  by  products,  by  type  of  material  used,  and 

by  softwoods  and  hardwoods,  Wyoming,  1962 


Product  and 
species  group 


Saw  logs: 
Softwood 
Hardwood 

Total 

Pulpwood: 
Softwood 
Hardwood 

Total 

Mine  timber: 
Softwood 
Hardwood 

Total 

Misc.  Indus- 
trial wood:- 
Softwood 
Hardwood 

Total 

Posts: 
Softwood 
Hardwood 

Total 

Fuelwood: 
Softwood 
Hardwood 

Total 

All  products: 
Softwood 
Hardwood 

Total 


Total  output  in 
standard  units 


Unit 


Number 


Output  from 

roundwood  from 

growing  stock 


Standard 
units 


M  cubic 
feet 


Output  from  round- 
wood  from  nongrow- 
ing  stock  sources 


Standard 
units 


M  cubic 
feet 


M  bd.  ft. 
M  bd.  ft. 


M  cu.  ft. 
M  cu.  ft. 


M  cu.  ft. 


426 
15 


—         19,989 


—  775 


Output 
from 
plant  by- 
products 
(standard 

units) 


11 

5,523 

114,193 

19,225 

2,330 

392 

0 

0 

0 

0 

0 

0 

0 

M  bd.  ft.' 

116,523 

114,193 

19,225 

2,330 

392 

0 

M  std.  cords- 
M  std.  cords- 

16 
0 

3 

0 

334 
0 

1 

0 

130 
0 

12 
0 

M  std.  cords- 

16 

3 

334 

1 

130 

12 

M  cu.  ft. 
M  cu.  ft. 

54 
0 

21 
0 

21 
0 

33 
0 

33 
0 

0 
0 

M  cu.  ft. 

54 

21 

21 

33 

33 

0 

335 

335 

91 

91 

0 

15 

15 

0 

0 

0 

M  cu.  ft. 

441 

350 

350 

91 

91 

0 

M  pieces 
M  pieces 

79 

0 

48 
0 

48 
0 

31 
0 

31 
0 

0 
0 

M  pieces 

79 

48 

48 

31 

31 

0 

M  std.  cords 
M  std.  cords 

3 
0 

0 
0 

11 
0 

1 
0 

98 
0 

2 
0 

M  std.  cords 

3 

0 

11 

1 

98 

2 

M  cu.  ft. 

M  cu.  ft. 

Z 

z 

19,974 
15 

— 

775 
0 



^International  Y4-in  rule. 

^Rough  wood  basis  (for  example,  chips  converted  to  equivalent  standard  cords). 

^Includes  mainly  house  logs  and  turnery  bolts. 
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Table  25. — Total  output  of  roundwood  products,  by  source  and  by 
softwoods  and  hardwoods,  Wyoming,  1962 


Source 

All  species 

Softwoods 

Hardwoods 

Thousand  cubic  feet 

Growing-stock  trees:' 
Sawtimber  trees 
Poletimber  trees 

16,598 
3,391 

16,598 
3,376 

0 
15 

Total 

19,989 

19,974 

15 

Cull  trees 

Salvable  dead  trees^ 

Other  sources^ 

84 

691 

0 

84 

691 

0 

0 
0 
0 

All  sources 

20,764 

20,749 

15 

''On  commercial  forest  land. 

-Includes  noncommercial  forest  land,  nonforest  land  such  as  fence  rows,  trees  less  than  5.0  inches  in 
diameter,  and  treetops  and  limbs. 


Table  26. — Annual  timber  cut  from  growing  stock  on  commercial  forest  lands,  by  products 
and  logging  residues,  and  by  softwoods  and  hardwoods,  Wyoming,  1962 


Products  and  residues 

All  species 

Softwoods 

Hardwoods 

Thousand  cubic  feet 

Roundwoods  products: 

Saw  logs 

19,225 

19,225 

0 

Pulpwood 

334 

334 

0 

Mine  timbers 

21 

21 

0 

Misc.  industrial  wood 

350 

335 

15                    i 

Posts 

48 

48 

0 

Fuelwood 

11 

11 

0                          ! 

All  products 

19,989 

19,974 

15 

Logging  residues 

1,767 

1,767 

0 

Timber  cut 

21,756 

21,741 

15 
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Table  27. — Annual  timber  cut  from  live  sawtimber  on  commercial  forest  lands, 
by  products  and  logging  residues,  and  by  softwoods  and  hardwoods,  Wyoming,  1962 


Products  and  residues 

All  species 

Softwoods 

Hardwoods 

Thi 

oiisand  board  feet^ 

Roundwood  products: 
Saw  logs 
Pulpwood 
Mine  timbers 
Misc.  industrial  wood 
Posts 
Fuelwood 

114,193 

1,739 

33 

199 

143 

4 

114,193 

1,739 

33 

190 

143 

4 

0 
0 
0 
9 
0 
0 

All  products 
Logging  residues 
Timber  cut 

116,311 

116,302 

9 

7,745 

7,745 

0 

124,056 

124,047 

9 

^International  Y4-inch  rule. 
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Headquarters  for  the  Intermountain  Forest  and 
Range  Experiment  Station  are  in  Ogden,  Utah.  Pro- 
ject headquarters  are  also  at: 

Boise,  Idaho 

Bozeman,  Montana  (in  cooperation  with  Mon- 
tana State  College) 

Logan,  Utah   (in  cooperation  with  Utah  State 
University) 

Missoula,  Montana  (in  cooperation  with  Mon- 
tana State  University) 

Moscow,  Idaho  (in  cooperation  with  the  Univer- 
sity of  Idaho) 

Provo,  Utah  (in  cooperation  with  the  Brigham 
Young  University) 
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COVER  PHOTO 

Timber  and  recreation  resources  on  the  San  Juan  National 
Forest  in  southern  Colorado.  The  forest  in  the  foreground  is  a 
sawtimber  stand  with  Douglas-fir  as  the  principal  species.  Part 
of  the  239,000  acres  of  the  San  Juan  Primitive  Area  appears 
in  the  mountains  in  the  background. 
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FOREW^ORD 


This  report  is  concerned  primarily  with  the  timber 
resource.  However,  because  practically  none  of  the  forest 
area  is  managed  for  timber  alone,  the  report  also  briefly 
describes  demands  for  associated  forest  values  —  water, 
recreation,  wildlife,  and  forage. 

Timber  inventory  data  in  the  report  are  from  the  first 
comprehensive  survey  of  Colorado's  forest  resources.  The 
survey  was  conducted  as  part  of  the  continuing  nationwide 
Forest  Survey.  Fieldwork  started  in  1956  and  was  com- 
pleted in  1959.  The  survey  was  done  on  a  cooperative 
basis  by  the  Intermountain  Forest  and  Range  Experiment 
Station,  Ogden,  Utah,  the  Rocky  Mountain  Forest  and 
Range  Experiment  Station,  Fort  Collins,  Colorado,  and 
the  Rocky  Mountain  Region,  Denver,  Colorado.  Field 
sampling  and  compilation  were  done  by  the  Intermountain 
Station,  and  mapping  by  the  Rocky  Mountain  Region. 
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STATISTICAL  HIGHLIGHTS 


FOREST  AREA 

•  Colorado  has  22.6  million  acres  of  forest 
land.  This  is  about  one-third  of  the  area 
of  the  State. 

•  12.3  million  acres  are  commercially  im- 
portant for  timber  production. 

•  9.1  million  acres  or  about  75  percent  of 
the  commercial  forest  area  is  in  public 
ownership.  About  92  percent  of  the 
public  lands  are  in  National  Forests. 

•  About  52  percent  of  the  commercial 
forest  is  in  sawtimber  stands.-  These 
stands  average  7,317  board  feet  per 
acre.^ 

•  Fir-spruce  is  the  biggest  type  and  covers 
about  28  percent  of  the  commercial  forest 
area. 

TIMBER  VOLUME 

•  Colorado's  commercial  forests  have  17.3 
billion  cubic  feet  of  wood  in  sound,  live 
trees,  and  52.7  biUion  board  feet  in  saw- 
timber  trees. 

•  About  85  percent  of  the  volume  is  in 
public  ownership. 

•  72  percent  of  the  cubic-foot  volume  in 
sound,  live  trees  is  in  sawtimber  stands. 

•  About  93  percent  of  the  board-foot  vol- 
ume of  sawtimber  is  in  softwood  trees 


and  more  than  one-half  of  this  is  Engel- 
mann  spruce. 

STAND  CONDITIONS 

•  The  net  annual  growth  of  sawtimber  is 
about  1  percent  of  the  sawtimber  inven- 
tory. 

•  One  out  of  five  trees  of  sawtimber  size 
in  the  commercial  forest  is  either  cull  or 
salvable  dead. 

•  Insects  and  diseases  cause  more  than  80 
percent  of  the  annual  mortality. 

TIMBER  USE 

•  In  1962  Colorado's  total  timber  cut  was 
only  0.22  percent  of  the  State's  cubic- 
foot  volume  of  sound  live  trees.  This  is 
one-third  the  cutting  rate  for  the  Moun- 
tain States. 

•  Saw  logs  intended  for  lumber  accounted 
for  87  percent  of  the  volume  of  primary 
timber  products  in  1962. 

•  Almost  one-half  of  the  208  million  board 
feet'  of  lumber  produced  in  Colorado  in 
1962  {17)  was  Engelmann  spruce. 

•  Lumber  production  increased  about  11 
percent  between  1957  and  1962,  but  the 
number  of  active  sawmills  declined  from 
274  to  170  in  the  same  period. 


^This  survey  indicates  that  Colorado  has  almost 
1.5  times  the  commercial  forest  area  and  more  than 
twice  the  live  sawtimber  volume  that  was  reported 
for  1952  by  "Timber  Resources  for  America's 
Future"  (15).  (Italic  numbers  in  parentheses  indi- 
cate numbered  references  on  page  35).  Actual 
changes  in  forest  stand  conditions  are  believed 
minor.  The  most  recent  figures  are  based  on  a 
statistically  designed  survey,  whereas  the  previous 
estimates  were  not.    Also,  because  of  changed  utili- 


zation standards,  a  large  area  formerly  classed  as 
unproductive  is  now  considered  to  be  productive 
and  is  classified  as  commercial  forest. 

^Stands  containing  at  least  1,500  board  feet  of 
sawtimber  per  acre. 

•International  V4-inch  log  rule  board- foot  volumes 
are  used  throughout  this  report  unless  otherwise 
stated. 

^Lumber  tally. 
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COLORADa  FORESTS 


Colorado's  famous  landforms  have  made  the 
State's  forests  unique  in  kind  and  distribu- 
tion.   As  has  been  so  aptly  pointed  out,  "The 
second  mile  up  is  forested"  {4). 

The  rolling,  almost  treeless  eastern  plains 
of  Colorado  tilt  upward  to  the  west;  at  about 
a  mile  above  sea  level  in  the  middle  of  the 
State  they  give  way  to  the  timbered  front 
ranges  of  the  Continental  Divide.  A  complex 
of  forested  mountain  ranges,  mesas,  and 
plateaus  interspersed  with  nontimbered  val- 


leys, foothills,  and  low  ranges  extends  to  the 
western  border. 

Below  5,500  feet,  vegetation  is  largely  grass 
or  salt-desert  shrubs.  These  cover  types  blend 
into  sagebrush,  oakbrush,  pinyon  pine,  and 
juniper  at  about  5,500  to  6,500  feet.  Under 
the  more  favorable  moisture  conditions  at 
higher  elevations,  forest  stands  of  commercial 
timber  quaUty  take  over.  Ponderosa  pine, 
Douglas-fir,  aspen,  lodgepole  pine,  spruce,  and 
fir  types  occur  in  that  general  succession  up 


COLORADO   FORESTS   a  LANDFORMS 


I       I    Commercial    Forest  |       |    Noncommercial    Forest 


Adapted  from  "Map  of  the  Land  Forms  of  the  United  States"  by  Erwin  Raisz. 


to  timberline  at  about  11,500  feet. 

Extreme  climatic  and  physiographic  dif- 
ferences in  Colorado  cause  correspondingly 
large  differences  in  growing  conditions  and 
therefore  in  tree  size  and  quality  as  well  as 
species.  Not  only  are  there  local  variations 
in  forest  characteristics,  but  there  are  also 
variations  from  one  part  of  the  State  to 
another.  Geographical  differences  are  especi- 
ally noticeable  when  ponderosa  pine,  Douglas- 
fir,  and  Engelmann  spruce  trees  in  the  more 
favored  southwestern  part  of  the  State  are 
compared  with  those  in  less  productive  areas. 

Of  the  State's  22.6  million  acres  of  forest, 
only  a  little  more  than  one-half  is  commer- 
cially important  for  timber  production.  The 
rest  is  classed  as  noncommercial  and  consists 


of  lands  reserved  from  timber  cutting  and 
sites  that  cannot  grow  trees  of  commercial 
size  and  quality.  Much  of  the  noncommercial 
forest  occurs  under  the  unfavorable  growing 
conditions  above  and  below  the  predominantly 
commercial  zone,  but  there  are  also  many 
areas  of  noncommercial  forest  within  this 
zone.  The  following  tabulation  shows  the 
area  of  major  classes  of  forest. 

Thousand  acres 
Commercial  forest  land  12,275 

Noncommercial  forest  land: 


Productive,  reserved  from 

timber  use 

465 

Unproductive 

9,843 

Total 


22,583 


The  general  range  in  elevation  of  most  of  the  principal  forest  types  on  western  and 
eastern  slopes  is  shown  schematically  below.   There  are  many  local  variations  from  this 
general  situation  because  of  differences  in  soils,  precipitation,  exposure,  and  other 
environmental  factors. 


THE  PRINCIPAL  FOREST  TYPES  OF  COLORADO 

AS  RELATED  TO  ALTITUDE 

(Broken  lines  indicate  subclimaxes) 
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Adapted  from    "The    Principal  Forest    Types   of    Colorado    as    related    to    Altitude"    by    Herbert    E.  Schwan. 


Although  Colorado's  forests  cover  only 
about  one-third  of  the  area  of  the  State  and 
are  remote  from  the  activities  of  most  of  the 
people,  they  are  some  of  the  most  important 
lands  in  the  State.  Their  importance  to  the 
State  and  the  Nation  lies  in  their  multiple 
values  —  water,  timber,  recreation,  wildlife, 
and  livestock  forage.  In  recent  years,  popu- 
lation growth  has  placed  greatly  increased 
demands  on  most  of  these  forest  benefits; 
past  and  projected  future  population  increases 
are  shown  in  the  chart  below. 
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Sources:  U.S.  Bureau  of  the  Census  and  Select 
Committee  on  National  Water  Resources,  U.S. 
Senate,  86th  Congress. 


Demand  for  water  from  the 
forests  is  intense 

None  of  Colorado's  many  natural  resources 
is  in  greater  demand  than  water.  The  major 
role  of  forest  lands  in  meeting  this  demand 
is  evident  from  the  estimate  that  about  85 
percent  of  the  State's  annual  runoff  originates 
from  the  mountain  forests  and  areas  above 
timberhne  (10). 

Competition  for  Colorado  water  is  very 
keen  among  downstream  States.  About  one- 
half  of  Colorado's  annual  runoff  of  16  million 


acre  feet  leaves  the  State.  Some  Colorado 
water  flows  thousands  of  miles  —  to  the  Gulf 
of  Mexico  via  the  North  and  South  Platte, 
Arkansas,  Rio  Grande  and  other  rivers,  and 
to  the  Gulf  of  California  via  the  Colorado 
River.  The  waters  of  Colorado's  major  rivers 
and  aquifers  flow  in  or  to  no  less  than  18 
States  and  are  of  significant  economic  value 
to  at  least  eight  of  them. 

The  best  example  of  high  intensity  of  de- 
mand is  the  Colorado  River,  which  heads  at 
the  Continental  Divide  just  west  of  Denver 
and  flows  through  arid  lands  of  Utah,  Ari- 
zona, Nevada,  California,  and  Mexico.  Allo- 
cation of  Colorado  River  water  among  these 
States  for  agricultural,  industrial,  and  culi- 
nary use  has  been  the  subject  of  some  of  the 
most  intense  interstate  controversies  and  liti- 
gations in  recent  times.  As  stated  by  an 
official  concerned  with  Colorado  River  devel- 
opment: 

Probably  nowhere  are  problems  more  dif- 
ficult and  extraordinary,  water  more  price- 
less, and  rights  to  its  use  defended  more 
vigorously  than  in  planning  and  developing 
the  Colorado.  This  is  exemplified  by  the 
tremendous  control  and  use  structures  on 
the  lower  Colorado  River.  Tremendous  is 
the  growth  of  agriculture  and  industry  in 
the  farming  areas  of  Yuma,  Imperial,  and 
Salt  River  Valleys  and  in  or  about  the 
metropoHtan  districts  of  Los  Angeles,  San 
Diego,  Henderson,  and  Phoenix  .  .  .  (9). 

The  high  value  of  Colorado  water  in  fara- 
way places  is  indicated  by  the  level  and  trend 
of  use  in  Los  Angeles.  The  Metropolitan 
Water  District  of  Los  Angeles,  with  an  area 
of  3,018  square  miles  and  more  than  6.5  mil- 
lion people,  was  using  Colorado  River  water 
at  the  rate  of  405,961  acre  feet  a  year  in  1957. 
According  to  an  estimate  for  that  year,  "While 
it  is  now  delivering  about  5  percent  of  the 
area's  water  supply,  it  is  expected  the  Colo- 
rado River  will  provide  about  50  percent  by 
1970.  With  these  increased  demands,  the 
Colorado  River  is  of  key  importance  to  the 
future  growth  of  the  metropolitan  area"  (12). 

The  projected  increase  in  water  use  with  a 
bigger  population  and  greater  industrial  devel- 
opment portends  very  heavy  future  demands 
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The  vast  transmountain 
water  diversions  of  central 
Colorado,  including  the 
Colorado-Big  Thompson, 
Fraser  River,  and  part  of  the 
Colorado-Poudre   systems 
are  illustrated  above.   The 
diversion  structure  pictured 
is  on  the  Cache  la  Poudre 
River,  lying  to  the  north  of 
the  area  represented  on  the 
schematic  illustration.  This 
structure  diverts  water  from 
the  river  by  tunnel  and  canal 
to  storage  reservoirs  for 
irrigation  purposes. 


on  the  Colorado  forest  watershed.  Availabil- 
ity of  water  will  be  a  major  limiting  factor  in 
the  long-term  economic  development  of  Colo- 
rado, where  industry  and  population  are 
basically  dependent  on  the  forested  water- 
shed. Colorado  is  already  using  its  entire 
surface  rights  —  7.6  million  acre  feet  a  year. 
In  addition,  about  2  million  acre  feet  of 
ground  water  is  used  annually.  Almost  95 
percent  of  the  total  water  use  is  for  irrigation. 
In  areas  where  municipal  demand  is  increas- 
ing, annual  use  is  nearly  equal  to  replacement 
supply;  therefore  future  expansion  of  muni- 
cipal (and  industrial)  use  in  these  areas  must 
be  provided  for  by  reuse  or  through  a  decrease 
in  irrigation  (6).  Major  projects  to  store  and 
transfer  water  have  been  undertaken  in  Colo- 
rado. The  latest  of  these  are  the  Fraser  River 
and  the  Colorado-Big  Thompson  transmoun- 
tain  diversions  that  transfer  water  from  the 
Colorado  River  headwaters  through  the  Con- 
tinental Divide  by  tunnel  to  Denver  and 
eastern  Colorado  (illustrated  on  page  4),  and 
the  Curicanti  Reservoir  now  under  construc- 
tion on  the  Gunnison  River. 


Forest  recreation  use  has  increased 
fourfold  in  the  last  10  years 

More  people  come  in  direct  contact  with 
the  forest  through  recreation  activities  than 
through  any  other  use.  In  Colorado  a  high 
proportion  of  the  recreationists  come  from 
out-of-State,  apparently  attracted  by  the  un- 
excelled summer  climate,  outstanding  moun- 
tain and  forest  scenery,  wide  variety  in  recre- 
ation, and  accessibility  of  the  forests,  many 
of  which  are  crossed  by  main  transcontinental 
travel  routes  and  transportation  facilities. 

Outdoor  recreation  activity  in  many  forms 
has  burgeoned  throughout  Colorado's  22.6 
million  acres  of  forest.  To  meet  this  demand 
public  land  agencies  —  State  and  Federal  — 
have  developed  expanding  programs  to  pro- 
vide a  full  range  of  outdoor  recreation.  About 
465,000  acres  of  productive  timberland  has 
been  set  aside  from  timber  use  to  protect 
scenic  and  wilderness  values.  Almost  all  of 
these  lands  lie  in  National  Parks  and  in  10 


Cross-country  skiers  at  the 
foot  of  Crested  Butte 
Mountain,  Crested  Butte 
Winter  Sports  Area,  Gunni- 
son National  Forest. 
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wild,  primitive,  and  wilderness  areas  within 
National  Forests. 

The  increase  in  recreation  use  is  indicated 
by  the  following  comparison:  In  1962  the 
National  Forests  of  Colorado  received  more 
than  12  million  visits  for  recreation  —  about 
four  times  the  1952  figure.  This  rate  of  in- 
crease is  about  the  same  as  the  national  trend. 
Colorado  ranks  second  only  to  California  in 
recreation  visits  to  National  Forests  and  re- 
ceives almost  10  percent  of  the  total  for  all 
National  Forests  in  the  country.  Forest  lands 
also  provide  much  of  the  attraction  for  visi- 
tors to  the  State's  numerous  private  develop- 
ments —  dude  ranches,  fishing  and  hunting 
lodges,  and  so  forth.  Although  the  value  of 
recreation  is  difficult  to  compare  with  that 
of  other  forest  uses,  there  is  little  question 
that  in  the  long  run  it  will  be  one  of  the  most 
important  uses  of  Colorado's  forests. 

Fish  and  game  resources  of  Colorado's 
forests  provide  a  highly  important  recreation 
use.  The  following  chart  indicates  to  some 
extent  the  spectacular  increase  in  recent  years 
in  the  numbers  of  fishermen  using  the  many 
lakes  and  streams  within  Colorado's  forests. 
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The  rate  of  increase  in  hunter  use  is  con- 
siderably less.  Colorado,  however,  ranks 
among  the  five  leading  States  in  mule  deer 
and  elk  populations  and  harvest.  Game 
populations  in  1955  were  estimated  at  56,000 
elk,  325,000  mule  deer,  5,100  bighorn  sheep, 
and  12,000  wild  turkey  (18).  Except  for 
mule  deer,  harvest  of  each  of  the  forest  game 
species  in  the  State  has  not  changed  much 
from  year  to  year  during  the  last  decade. 
Although  the  mule  deer  harvest  has  shown 
a  general  increase  over  the  years,  there  has 
been  considerable  annual  fluctuation.  The 
harvest  was  65,200  in  1950,  and  a  record  of 
147,848  in  1963.  The  elk  harvest  of  12,120 
head  in  1963  was  also  a  record. 


Extensive  areas  of  pinyon-juniper  and 

chaparral  and  some  of  the  commercial 

forest  areas  are  valuable  for  game  and 

livestock  range 

Colorado's  8.4  million  acres  of  pinyon- 
juniper  and  chaparral  lands  have  been  clas- 
sified as  noncommercial  from  the  standpoint 
of  timber  production.  As  shown  in  the  fol- 
lowing tabulation  these  types  make  up  the 
bulk  of  the  noncommercial  forest  in  the  State. 


Thousand  acres 

Pinyon-juniper 

4,674 

Chaparral^ 

3,704 

Other 

1,930 

All  types 


10,308 


^Includes  Gambel  oak.  mountain  mahogany, 
seruiceberry,  and  other  woody  species. 

Some  of  the  better  chaparral  lands  are 
being  planted  to  ponderosa  pine  and  are  thus 
being  converted  to  commercial  forest.  How- 
ever, the  preponderance  of  the  State's  non- 
commercial forest  will  continue  to  be  used 
chiefly  for  domestic  livestock  grazing  and 
game  habitat. 

These  areas  are  particularly  important  as 
winter   range   for  mule  deer  and  elk.    High 


elevation  game  ranges,  consisting  principally 
of  the  commercial  forests  and  small  areas  of 
mountain  meadow  and  nonforested  alpine 
country,  are  used  in  the  summer  and  fall 
when  free  of  snow.  The  good  interspersion  of 
vegetation  types  in  western  Colorado  is  prob- 
ably the  most  important  single  factor  con- 
tributing to  the  high  populations  of  deer  and 
elk.  Commercial  and  noncommercial  forests 
and  intermixed  nonforest  areas  complement 
each  other,  providing  year-round  game  range. 

Domestic  livestock  grazing  was  one  of  the 
earliest  uses  of  Colorado's  forests  and  con- 
tinues to  be  important.  While  no  specific 
information  is  available  on  the  contribution 


of  the  forest  ranges  to  the  State's  livestock 
production,  it  was  estimated  in  1957  that  the 
mountain  range  livestock  industry  included 
49  percent  of  the  State's  total  cattle  and 
sheep  numbers,  and  had  an  income  of  about 
$146  million  (10-year  average,  1945-55)    (3). 


Gambel  oak  stands  like  this  one  in  southwestern 
Colorado  covep  extensive  areas  of  mesa  tops  and 
slopes  in  the  western  part  of  the  State.  They  make 
up  a  major  part  of  the  chaparral  type.   These  lands 
are  chiefly  useful  for  domestic  livestock  and  game 
range.  Many  such  areas  present  a  problem  in  con- 
version of  the  land  to  better  use. 
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In  1962  about  149,000  cattle  and  490,000 
sheep  grazed  on  the  National  Forests.  The 
forest  ranges  provide  a  large  part  of  the 
total  mountain  range  capacity,  probably  more 
than  50  percent.  At  least  three-fourths  of 
the  forest  range  is  west  of  the  Continental 
Divide.  Aspen,  followed  by  ponderosa  pine, 
chaparral,'  and  pinyon-juniper,  are  the  lead- 
ing types  in  forage  productivity  —  in  both 
yields  per  acre  and  in  total  production  from 
the  type. 

In  addition  to  the  aspen  and  ponderosa 
pine  lands,  areas  valuable  for  forage  within 
the  general  commercial  forest  zone  are  inter- 
spersed mountain  meadows,  other  natural 
nontimbered  areas,  and  nonstocked  or  par- 
tially stocked  cutover  areas  and  burns. 

After  reaching  a  peak  at  the  end  of  World 
War  I,  the  number  of  cattle  and  sheep  grazed 
on  National  Forests  gradually  declined.  Most 
reductions  were  made  to  bring  use  in  line 
with  the  range  capacity.  Range  management 
and  improvement  practices  have  been  greatly 
intensified  in  recent  years.  Forage  produc- 
tion is  being  increased  by  control  of  undesir- 
able plants  with  herbicides,  by  better  control 
of  stocking,  and  in  some  areas  by  rotation 
and  deferred  grazing  practices.  The  potential 
for  improvement  is  great,  and  the  outlook  is 
for  more  intensive  management  and  stabiliza- 
tion of  use  on  the  better  ranges. 

The  benefits  or  economic  returns  from 
grazing  are  difficult  to  compare  with  those 
from  other  land  uses.  However,  it  is  clear 
that  grazing  has  an  important  place  in  multi- 
ple use  management  of  the  forest  lands  in 
Colorado.  Forest  and  other  wild  land  grazing 
areas  are  significant  complements  to  the  high- 
ly productive  valley  hay  meadows,  irrigated 
pastures,  and  other  resources  of  the  special- 
ized mountain  range  livestock  industry. 


Timber  cut  should  be  accelerated 

Although  timber  cutting  has  gone  on  since 
pioneer  days  and  more  than  half  of  Colorado's 
forests  are  of  commercial  quality,  present 
timber  use  is  somewhat  a  stepchild  among  the 
various  uses  of  the  forest.  In  contrast  to 
water,  recreation,  and  grazing,  which  are 
rapidly  approaching,  or  have  nearly  reached 
capacity  under  present  management  through- 
out the  State,  there  are  still  extensive  tim- 
bered areas  that  have  not  been  tapped. 

Despite  the  fact  that  Colorado's  timber 
cut  for  lumber  has  more  than  doubled  since 
1940,  the  present  timber  cut  for  saw  logs 
(about  178  million  board  feet)  is  far  below 
the  cut  that  is  allowable  and  desirable  under 
good  management  practice.  Difficult  access 
to  much  of  the  timberland  and  inadequate 
markets  for  Colorado  timber  have  retarded 
utilization;  more  than  one-half  of  the  saw- 
timber  stands  are  overmature  virgin  timber. 

Desirable  qualities  of  the  wood,  as  well  as 
the  large  untapped  volume,  favor  industrial 
development  of  the  timber  resource.  Slow 
growth  rates  combined  with  satisfactory  wood 
characteristics  result  in  exceptionally  even- 
textured  woods  with  a  high  strength-to-weight 
ratio.  If  markets  can  be  developed,  there  are 
excellent  opportunities  for  integrated  opera- 
tions producing  lumber,  pulpwood,  composi- 
tion board,  railroad  ties,  poles,  and  other 
products. 

A  cash  return  is  not  the  only  benefit  that 
can  result  from  accelerated  timber  harvesting. 
On  public  lands  the  effect  of  timber  cutting 
on  other  forest  values  is  being  considered 
more  and  more.  As  discussed  later  in  this 
report,  water,  recreation,  and  wildlife  manage- 
ment can  be  improved  in  many  areas  when 
these  multiple  values  are  considered  in  timber 
cutting. 


'•Assumed  to  be  about  the  same  in  productivity 
as  the  mountain  brush  range  type. 


COMMERCIAL   FORESTS 


Difficult  mountain  terrain  has  hindered  ac- 
cess, and  has  been  a  retarding  factor  in  the 
development  and  management  of  Colorado's 
commercial  forest.  The  commercial  forest 
occurs  on  three  major  mountainous  landforms. 
About  60  percent  is  on  steep  slopes  of  high 
mountain  ranges  where  logging  problems  are 
particularly  difficult.  The  trees  are  mainly 
spruce,  fir,  lodgepole  pine,  and  Douglas-fir. 

About  15  percent  of  the  commercial  forest 
is  perched  high  on  tablelands  —  plateaus  and 
mesas.  Although  these  are  relatively  flat, 
some  are  difficult  to  reach  and  far  from  main 
transportation  systems  and  industrial  centers. 
Timber  types  in  tablelands  are  fir-spruce  and 
aspen,  and  in  more  limited  areas  lodgepole 
and  ponderosa  pine.  Tableland  forests  gen- 
erally have  high  volumes  per  acre  in  virgin 
sawtimber  stands  and  are  considered  above 
average  in  potential  timber  productivity.  Ta- 
blelands are  also  valuable  for  domestic  live- 
stock and  game  range. 

The  remaining  25  percent  of  the  commer- 
cial forest  lies  in  rolling  mountainous  country 
at  intermediate  altitudes.  Slopes  are  moderate 
to  steep,  although  relatively  short.   Lodgepole 


pine,  ponderosa  pine,  aspen,  and  Douglas-fir 
types  predominate.  These  are  the  most  acces- 
sible lands  within  the  commercial  forest  and 
as  a  result  have  been  largely  cutover.  Further- 
more, recreation  use  and  human  contact  in 
general  are  more  intense  in  these  areas. 

Tabulations  below  summarize  some  of  the 
important  statistics  relating  to  the  commer- 
cial forest: 


Billion 

Million 

Principal 

cubic 

Forest  type 

acres 

species 

feet^ 

Fir-spruce 

3.4 

Engelmann  sprue 

e      6.2 

Ponderosa  pine 

2.3 

True  firs 

2.4 

Lodgepole  pine 

2.} 

Ponderosa  pine 

1.0 

Douglas-fir 

1.5 

Lodgepole  pine 

3.3 

Aspen 

2.8 

Douglas-fir 

1.6 

Limber  and  bristle- 

Aspen 

2.4 

cone  pine 

.1 

Other 

.4 

Cottonwood 

.1 

Total 

17.3 

Total 

12.3 

^Live  noncull  trees  5.0  inches  d.b.h.  and  larger. 
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Engelmann  spruce  and  subalpine  fir  on  the  long 
steep  slopes  of  the  Sawatch  Range  in  central 
Colorado. 
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Forests  on  tablelands  vary  greatly  in  species  com- 
position and  other  stand  characteristics.  The  photo 
above  shows  a  stand  of  Engelmann  spruce  on  Grand 
Mesa.   Ponderosa  pine  stands  on  the  Uncompahgre 
Plateau,  across  the  Gunnison  Valley  about  50  miles 
southwest  of  this  area,  are  a  quite  different  type  of 
tableland  forest. 
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The  forest  shown  above  —  lodgepole  pine  and 
Engelmann  spruce  on  the  Routt  National  Forest 
in  southeastern  Jackson  County  —  is  representative 
of  timberlands  on  rolling  mountain  terrain  at 
intermediate  elevations. 
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The  Fir-Spruce  Forest 

Thousand  acres 
Sawtimber  2,746 

Poletimber  485 

Seedling-sapling  27 

Nonstocked  135 


Total 


3,393 


These  Engelmann  spruce  of  large  sawtimber  size 
are  about  125  feet  in  height,  200  years  old,  and 
range  from  22  to  26  inches  d.b.h.  This  stand  is  on 
the  San  Juan  National  Forest  —  an  exceptionally 
good  area  for  Engelmann  spruce  in  Colorado. 


Fir-spruce   is  the  most  important 
commercial  forest  type 

Spruce  and  true  fir  forests  are  the  major 
timber  resource  in  Colorado.  About  28  per- 
cent of  the  commercial  forest  area  is  in  the 
fir-spruce  type.  Engelmann  spruce  is  the  most 
important  tree  from  the  standpoint  of  timber 
volume  in  the  fir-spruce  type,  as  well  as  in 
the  commercial  forest  as  a  whole.  Almost 
one-half  of  Colorado's  sawtimber  volume  and 
about  36  percent  of  the  cubic  volume  in  sound 
live  trees  5.0  inches  and  larger  is  Engelmann 
spruce. 

Important  factors  contributing  to  the  high 

'Fir-spruce  is  a  recognized  general  western  type 
group  and  is  not  separated  into  spruce  and  fir  type 
acreages  in  the  Forest  Survey.  Acreages  shown  for 
this  type  are  largely  for  areas  on  which  Engelmann 
spruce,  subalpine  fir,  or  both  species,  predominate. 
Although  white  fir  is  not  usually  an  associate  of 
these  species,  the  relatively  minor  area  on  which  it 
predominates  has  been  included  in  the  fir-spruce 
acreage  in  this  report.  White  fir  volumes  are 
reported  under  true  firs. 

The  designation  spruce-fir  was  used  for  this  type 
by  Forest  Survey  until  recent  years,  and  is  still 
used  by  many  foresters. 
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productivity  of  Engelmann  spruce  are  its  abil- 
ity to  sustain  a  good  rate  of  growth  (for  moun- 
tain species)  through  a  relatively  long  life 
and  its  habit  of  growing  in  the  wettest  climatic 
zone.  The  fir-spruce  forests  are  located  mainly 
on  mountain  slopes  and  on  Grand  Mesa  and 
the  White  River  Plateaus  in  western  Colorado 
at  elevations  of  about  10,000  to  11,500  feet  — 
the  zone  of  heaviest  precipitation. 

Engelmann  spruce  trees  are  in  general  the 
biggest  in  Colorado's  commercial  forest.  The 
following  tabulation  shows  present  average 
volume  per  sawtimber  tree  of  Colorado's  prin- 
cipal sawtimber  species: 

Board  feet 

Engelmann  spruce  209 

True  firs  137 

Lodgepole  pine  128 

Douglas-fir  131 

Aspen  120 

Ponderosa  pine  103 

The  average  diameter  of  spruce  sawtimber 
trees  is  somewhat  greater  than  of  other  species 
listed  above,  and  trees  are  generally  much 
taller.  Mature  spruce  sawtimber  trees  vary 
from  two  to  five  logs'  in  merchantable  height 
through  most  of  the  range,  but  grow  to  a 
height  of  as  much  as  eight  logs  on  parts  of 
the  San  Juan  National  Forest  in  the  south- 
western part  of  the  State,  where  the  species 
reaches  its  best  development  in  Colorado. 
Stands  can  be  found  in  this  area  containing 
more  than  50,000  board  feet  per  acre. 

In  recent  years  access  to  Colorado's  Engel- 
mann spruce  forests  has  improved  and  there 
has  been  a  marked  increase  in  acceptance  of 
the  species  for  lumber.  Since  about  1950  it 
has  been  the  leading  species  for  lumber  pro- 
duction. In  1982  the  Engelmann  spruce  saw 
log  cut  of  about  89  million  board  feet 
amounted  to  almost  one-half  the  State's  out- 
put for  all  species.  In  Colorado,  Engelmann 
spruce  wood  is  particularly  even-textured  with 
a  relatively  high  strength-to-weight  ratio. 
Although  now  used  almost  entirely  for  lumber, 
Engelmann   spruce   is   well   suited   for   pulp, 


''Unless   otherwise   specified,   a   log   length   of   16 
feet  is  used  throughout  this  report. 


plywood,  and  other  uses.  Its  resistance  to 
preservative  treatment  has  limited  its  use  for 
commercial  production  of  treated  products. 

Engelmann  spruce  usually  grows  in  even- 
aged  stands  and  frequently  in  mixture  with 
other  species.  Probably  at  least  two-thirds 
of  the  type  in  Colorado  is  in  overmature 
virgin  stands.  Extensive  areas  of  this  old- 
growth  timber  make  Engelmann  spruce  highly 
vulnerable  to  insects.  Catastrophic  outbreaks 
of  Engelmann  spruce  beetles  during  the  period 
1939-55  killed  all  the  Engelmann  spruce  on 
at  least  261,000  acres  of  sawtimber  stands  in 
western  Colorado.  The  threat  of  further  out- 
breaks greatly  compUcates  problems  of  har- 
vesting and  regenerating  old-growth  areas. 
In  fact,  development  of  techniques  that  will 
keep  a  Hd  on  the  insect  population  and  still 
permit  successful  harvesting  and  subsequent 
regeneration  of  spruce  is  one  of  the  major 
timber  management  problems  in  Colorado. 
The  problem  is  discussed  more  fully  in  this 
report  under  forest  development  and  manage- 
ment. 

There  are  three  true  firs  in  Colorado  — 
subalpine  fir,  corkbark  fir,  and  white  fir.  Sub- 
alpine  fir  and  corkbark  fir  are  the  principal 
associates  of  Engelmann  spruce  and  are  widely 
distributed  at  higher  elevations.  These  two 
firs  are  relatively  small,  and  in  Colorado  their 
total  sawtimber  volume  is  about  one-fifth  that 
of  Engelmann  spruce.  In  Colorado  white  fir 
grows  only  in  the  southern  part  of  the  State, 
usually  in  mixture  with  Douglas-fir.  Most  of 
the  white  fir  volume  is  on  the  San  Juan 
National  Forest  where  the  tree  reaches  large 
size.  More  than  two-fifths  of  the  sawtimber 
volume  is  in  trees  21  inches  or  larger  in  dia- 
meter. 

In  1962  saw  log  output  for  the  two  species 
of  fir  amounted  to  6.4  million  board  feet,  or 
about  3.5  percent  of  the  total  saw  log  pro- 
duction in  the  State. 

Blue  spruce  is  probably  the  most  widely 
known  of  Colorado's  trees,  as  its  form  and 
color  give  it  unusual  beauty.  It  is  not  impor- 
tant for  lumber.  Blue  spruce  trees  grow  singly 
or  in  small  groups  in  all  forest  types  along 
stream  courses,  canyon  bottoms,  and  other 
moist  sites. 
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The  Ponderosa  Pine  Forest 


Thousand  acres 

Sawtimber 

1,504 

Poletimber 

553 

Seedling-sapling 

5 

Nonstocked 

285 

Virgin  stand  of  ponderosa  in  the  Piedra  River 
Canyon,  San  Juan  National  Forest.  The  stand  is 
small  sawtimber,  and  trees  range  from  14  to  28 
inches  in  diameter.  Average  height  is  115  feet  and 
average  age  140  years.  There  are  about  110  triees 
per  acre. 


Total 


2,347 
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Ponderosa  pine  was  mainstay 
of  early  lumber  use 

Since  the  Colorado  Gold  Rush  in  1859, 
ponderosa  pine  has  had  a  high  and  sustained 
rate  of  use.  Many  ponderosa  pine  stands  east 
of  the  Continental  Divide  were  clear  cut 
during  the  Gold  Rush  and  other  early  mining 
periods,  and  used  for  lumber,  mine  timbers, 
and  fuelwood. 

Of  the  sawtimber  cut  in  Colorado  within 
the  last  90  years,  about  2.6  billion  board  feet 
or  40  percent  has  been  ponderosa  pine.  Until 
1944  when  it  finally  gave  way  to  spruce, 
ponderosa  pine  was  consistently  the  leading 
species  in  the  volume  of  sawtimber  cut.  Ac- 
cessibility, large  tree  size,  and  good  lumber 
qualities  have  resulted  in  heavy  cutting  in 
the  ponderosa  pine  type.  Because  most  of  the 
ponderosa  pine  acreage  has  been  cut  over  at 
least  once,  present  stands  are  low  in  volume. 
The  present  volume  of  ponderosa  pine  saw- 
timber is  3.8  billion  board  feet,  or  about  7 
percent  of  all  sawtimber  in  Colorado.  In 
1962  the  saw  log  cut  of  this  species  was 
about  19.5  million  board  feet,  or  about  10 
percent  of  the  total  saw  log  output  for  the 
State. 

The  ponderosa  pine  type  occupies  19  per- 
cent of  the  commercial  forest  area  and  covers 
much  of  the  forest  below  8,000  feet  elevation. 
It  also  grows  on  ridgetops,  south-facing  slopes, 
and  other  drier  sites  up  to  about  9,500  feet. 
Largest  areas  of  the  type  are  on  the  Un- 
compahgre  Plateau  and  adjacent  tablelands, 
lower  southern  extensions  of  the  San  Juan 
Mountains,  and  along  the  Front  Range  at 
lower  elevations. 

As  shown  in  the  tabulation  on  page  14,  an 
unusually  large  proportion  of  the  ponderosa 


pine  area  is  nonstocked  and  there  are  ex- 
tremely few  seedling-sapling  stands.  These 
conditions  reflect  the  dry  site  conditions  of 
ponderosa  pine  lands  and  the  invasion  of  past 
cutover  and  burned  areas  by  Gambel  oak. 
Regeneration  of  the  extensive  areas  under 
these  conditions  represents  a  big  and  costly 
job.  Costs  per  acre  are  high  due  to  the  neces- 
sity for  site  preparation,  planting,  and  in 
some  cases  replanting.  A  serious  economic 
problem  is  presented  by  high  costs  which 
limit  accomplishment  and  make  many  sites 
economically  marginal.  A  technical  problem 
remains  in  the  need  for  developing  more 
economical  reforestation  methods. 

Within  its  elevational  range,  ponderosa 
pine  is  widely  distributed  in  Colorado.  Conse- 
quently, there  is  great  variation  in  tree  qual- 
ity and  size  because  of  differences  in  climate 
and  other  site  factors.  Heavy  cutting  in  the 
past  has  reduced  tree  size  and  quality  in 
many  areas.  The  percentage  of  logs  in  grades 
1  and  2  (clear  or  almost  clear  logs  that  turn 
out  a  high  percentage  of  knot-free  lumber) 
varies  among  principal  ponderosa  pine  areas 
from  6  percent  or  less  on  the  Roosevelt,  Pike, 
and  San  Isabel  National  Forests  on  the 
eastern  slope,  to  as  high  as  26  percent  in  the 
San  Juan  National  Forest  in  southwestern 
Colorado.  Less  than  14  percent  of  the  ponder- 
osa pine  sawtimber  volume  is  in  large  saw- 
timber trees  (21  inches  d.b.h.  or  larger)  on 
the  Pike  and  Roosevelt  National  Forests,  but 
on  the  San  Juan  such  trees  make  up  about  56 
percent  of  sawtimber  volume. 

Ponderosa  pine  has  been  cut  largely  for 
lumber  but  could  be  used  for  poles  and  pulp- 
wood.  The  large  volumes  of  low-grade  ponder- 
osa pine  material  that  are  suitable  for  pulp- 
wood  add  to  the  opportunities  for  plants  or 
processes  to  supplement  sawmill  operations. 
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The  Lodgepole  Pine  Forest 


This  sawtimber  stand  on  the  Routt  NationeJ  Forest 
in  Jackson  County  is  representative  of  aged,  virgin 
lodgepole  pine  forest  on  better-than-average  sites  in 
Colorado.   Sawtimber  trees  in  this  stand  range  up  to 
18  inches  in  d.b.h.,  average  about  80  feet  in  height, 
and  are  about  225  years  old. 


Thousand  acres 

Sawtimber 

714 

Poletimber 

1,252 

Seedling-sapling 

95 

Nonstocked 

7 

Total 


2,068 
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Lodgepole  pine  is  northern  Colorado's 
utility  species  and  problem  tree 

Lodgepole  line  is  a  versatile  tree.  It  has  been 
used  for  a  longer  time  and  has  provided  a 
greater  variety  of  products  than  any  other 
species  in  Colorado.  Indians  used  the  slim 
poles  in  their  tepees  and  lodges.  Pioneers 
built  homesteads  and  fences  and  shored  their 
mines  with  lodgepole  pine  timbers.  Lodgepole 
pine  has  figured  prominently  in  Colorado's 
commercial  timber  industry  ever  since  the 
days  of  the  tie  hack.  Colorado  lodgepole  pine 
ties  hewn  by  those  famed  "timberbeasts"  con- 
tributed to  the  development  of  the  railroads 
and  the  West.  Ties  are  now  squared  in  a 
sawmill  and  the  red  man's  lodge  pole  has 
evolved  to  the  modern  machined  house  log, 
but  all  the  early  commercial  uses  continue 
and  are  growing. 

Growth  of  lodgepole  pine  is  reduced  by 
heavy  dwarfmistletoe  infections.  Stagnation 
from  overcrowding  is  also  a  problem.  This 
growth  reduction  is  the  principal  reason  many 
thousands  of  acres  bear  lodgepole  pine  timber 
no  larger  than  pole  size  even  though  they  are 
mature  in  years  —  in  some  cases  150  or  more 
years  old. 

In  addition  to  the  1.3  million  acres  of 
lodgepole  pine  poletimber  stands,  there  are 
many  pole-size  trees  in  sawtimber  stands.  In 
fact,  poletimber  trees  make  up  about  one- 
half  the  cubic  volume  in  lodgepole  pine  saw- 
timber  stands.  Many  of  these  trees  are  left 
unused  in  saw  log  operations  because  of  lack 
of  market.  And  because  of  a  lack  of  growth 
potential,  these  pole-size  trees  are  not  con- 
sidered desirable  for  future  harvesting.  Pres- 
ent National  Forest  practice  is  to  destroy 
these  residual  trees.  Although  much  sound 
volume  is  lost,  there  is  an  advantage  in  con- 
verting to  a  new  even-aged  stand  free  of 
mistletoe. 

Lodgepole  pine  has  many  characteristics 
that  can  be  at  once  bane  and  blessing  to 
foresters  and  industry.  For  example,  lodge- 
pole pine  regenerates  well,  but  many  stands 
soon  become  overstocked  and  stagnated.  The 
dense  even-aged  stands  produce  straight 
clear  boles,  but  at  a  great  sacrifice  in  growth. 


Open  stands  grow  rapidly,  but  with  limbs  to 
the  ground.  Slow  growth  limits  tree  size  and 
treatability,  but  contributes  to  even  texture. 
Logs  have  clear  surfaces  and  small,  tight 
knots  —  but  with  Httle  depth  in  clear  wood. 
There  are  big  volumes  suitable  for  pulp  — 
but  so  far  there  is  practically  no  market. 
Clear  cutting  is  the  best  management  tech- 
nique and  is  easy  to  carry  out  —  but  leaves 
large  residual  unmerchantable  volumes  to  be 
removed.  The  small  logs  and  nature  of  the 
terrain  permit  the  use  of  light  logging  equip- 
ment —  but  output  is  low  and  costs  per  unit 
are  consequently  high. 

And  in  still  other  ways  good  features  are 
inseparably  linked  with  bad.  Despite  long, 
largely  clear  stems  suitable  for  poles,  spiral 
grain  is  frequent  and  generally  not  identifi- 
able in  the  tree.  The  lumber  with  small  knots 
makes  good  paneling,  but  the  knots  lessen 
the  strength.  Lumber  quality  is  comparable 
to  ponderosa  pine  —  but  boards  are  narrow 
and  hard  to  sell,  and  the  high  proportion  of 
juvenile  wood  makes  shrinkage  uneven. 
Lodgepole  pine  supports  a  sawmill  industry 
—  but  mills  are  frequently  small,  economi- 
cally marginal,  and  handicapped  by  manage- 
ment and  operating  problems. 

But  despite  its  limitations,  Colorado's 
lodgepole  pine  is  a  valuable  timber  resource 
with  much  potential  for  future  production  and 
use  (19).  Although  lodgepole  pine  makes  up 
only  slightly  more  than  one-tenth  of  Colo- 
rado's total  sawtimber  volume,  it  provides 
about  one-third  of  the  State's  lumber  produc- 
tion. Colorado  is  a  leading  State  in  lodgepole 
pine  lumber  production.  Besides  furnishing 
logs  for  sawmills,  lodgepole  is  the  principal 
species  for  a  timber  treating  industry  in 
northern  Colorado.  Its  use  for  dimension 
lumber  is  also  growing. 

Lodgepole  pine  grows  at  intermediate  eleva- 
tions and  to  a  large  extent  on  relatively  acces- 
sible areas  —  an  advantage  for  all  uses.  In 
addition  to  present  uses,  it  has  qualities  suit- 
able for  pulpwood,  plywood,  and  particle 
board.  However,  before  these  uses  can  become 
significant,  markets  must  develop  and  prob- 
lems must  be  solved  in  the  fields  of  harvesting, 
mistletoe  infection,  and  management  of  young 
stands  for  sustained  growth. 
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The  Douglas-fir  Forest 


Tho 

usand  acres 

Sawtimber 

1,046 

Poletimber 

397 

Seedling-sapling 

4 

Nonstocked 

4 

Total 


1,451 


Douglas-fir  sawtimber  on  the  San  Juan  National 
Forest.  The  tall  tree  shown  in  the  center  of  the 
photo  represents  nearly  the  maximum  in  develop- 
ment of  Douglas-fir  in  Colorado.  It  is  120  feet  in 
height,  33  inches  in  diameter,  contains  five  logs, 
and  is  about  225  years  old. 


Douglas-fir  is  of  limited  use  for  timber 
but  has  other  important  values 

As  a  timber  species,  Colorado  Douglas-fir 
has  a  number  of  shortcomings.  The  better 
quality  trees  were  removed  in  early-day  log- 
ging. Furthermore,  wood  from  Colorado 
Douglas-fir  is  slightly  lower  in  strength  and 
specific  gravity  than  wood  from  the  coastal 
and  northern  Mountain  States.  Because  of 
the  prevalence  of  knots  and  shake,  Colorado 
Douglas-fir  yields  a  much  lower  proportion 
of  top-grade  lumber  than  trees  of  this  species 
do  in  other  parts  of  its  range.  In  most  loca- 
tions in  Colorado,  particularly  in  the  north 
and  along  the  Front  Range,  Douglas-fir  trees 
grow  on  relatively  unfavorable  sites,  fre- 
quently on  rocky,  shallow-soiled  slopes.  As  a 
consequence  trees  in  these  areas  are  usually 
short  and  limby. 

Most  Douglas-fir  stands  are  quite  important 
for  values  other  than  timber.  At  lower  eleva- 
tions on  dry  sites  older  stands  of  Douglas-fir 
are  fairly  open  and  have  a  substantial  under- 
story  of  forage  for  wildlife  and  domestic  live- 
stock. Along  with  more  extensive  areas  of 
ponderosa  pine,  Douglas-fir  stands  are  a 
principal  winter  range  for  mule  deer,  elk,  and 
bighorn  sheep,  particularly  along  the  Front 
Range. "*  Large  areas  of  Douglas-fir,  accessible 
to  the  centers  of  population,  are  heavily  used 
for  recreation.    And  in  many  areas,  Douglas- 


fir  stands  are  extremely  important  for  water- 
shed protection. 

The  Douglas-fir  type  covers  about  12  per- 
cent of  Colorado's  commercial  forest  area  and 
hes  largely  between  8,000  and  10,000  feet  in 
elevation.  The  main  concentration  of  the 
type  is  in  the  southern  half  of  the  State, 
where  the  species  reaches  its  best  growth  on 
the  San  Juan  National  Forest.  The  favorable 
size  of  trees  in  this  area  is  indicated  by  the 
photo  on  page  18,  and  the  cover  photo.  The 
latter  shows  a  stand  about  120  years  old  with 
many  trees  more  than  110  feet  high  and  18 
inches  in  diameter. 

Colorado's  5.4  billion  board  feet  of  Douglas- 
fir  sawtimber  represents  about  10  percent  of 
all  sawtimber  in  the  State.  Although  less 
than  4  percent  of  the  State's  saw-log  output 
is  Douglas-fir,  the  species  is  of  considerable 
local  importance  for  production  of  structural 
lumber,  particularly  in  counties  along  the 
Continental  Divide  in  the  southern  half  of 
the  State.  Douglas-fir  is  Colorado's  strongest 
commercial  wood.  When  slight  adjustments 
are  made  in  the  size  and  spacing  called  for 
in  specifications,  Colorado's  Douglas-fir  lum- 
ber is  suitable  for  the  same  construction  uses 
as  west  coast  Douglas-fir,  in  grades  and  sizes 
available  (5). 


>^Smith.  Dwight  R.  Forest  game  and  fish  habitat 
research  in  the  central  Rocky  Mountains.  A  project 
analysis  and  working  plan.  Rocky  Mountain  Forest 
&  Range  Expt.  Sta.,  unpubl.  1962. 
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The  Aspen  Forest 


Tho 

usand  acres 

Sawtimber 

201 

Poletimber 

2,226 

,". 

Seedling-sapling 

365 

Nonstocked 

2 

&E?:''*!?>*^ 

Total 


2,794 


These  large  sawtimber  aspen  trees  are  representa- 
tive of  the  size  attained  by  many  aspen  trees  in 
Colorado.   They  range  from  21  to  24  inches  d.b.h., 
average  90  feet  in  height,  are  about  110  years  of 
age,  and  contain  three  to  four  logs  per  tree. 
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Aspen  grows  exceptionally 
well  in  Colorado 

Aspen,  the  most  widely  distributed  tree  in 
North  America,  is  at  its  best  in  Colorado. 
About  23  percent  of  the  commercial  forest 
or  2.8  million  acres  is  aspen  type.  This  type 
is  the  second  largest  in  the  State.  Colorado's 
3.5  billion  board  feet  of  aspen  sawtimber,  and 
2.4  billion  cubic  feet  in  sound  live  trees,  is 
more  than  is  found  in  any  other  State. 

Aspen  varies  widely  in  size,  quality,  and 
vigor.  In  many  stands,  particularly  in  the 
noncommercial  forest,  trees  are  short,  poorly 
developed,  badly  cankered,  and  infected  with 
heart  rot.  Elsewhere  trees  grow  to  large  size 
and  yield  big  volumes  per  acre.  The  best 
aspen  are  in  the  southwestern  part  of  the 
State  where  trees  reach  24  inches  in  diameter 
and  100  feet  in  height. 

Although  many  aspen  stands  do  not  appear 
sufficiently  productive  to  justify  timber  man- 
agement investments,  they  are  valuable  for 
other  uses.  Yellow,  orange,  and  red  foliage 
of  aspen  in  the  fall  provides  one  of  the  State's 
scenic  attractions.  Aspen  stands  frequently 
have  root  sprouts  and  other  understory  vege- 
tation that  are  excellent  forage  for  big  game 
and  Hvestock.  Colorado  aspen  stands  on  the 
western  slope  with  a  forb  understory  have 
been  characterized  as  probably  the  finest 
summer  lamb  and  game  range  in  the  central 
Rocky  Mountain  area  (14).  Aspen,  like  other 
hardwoods,  is  valuable  for  its  soil-building 
capability. 

Most  aspen  stands  in  Colorado  originated 
following  fires,  many  within  the  last  100 
years.  Many  stands  came  in  on  poor  sites. 
This  factor  and  the  short-lived  nature  of  the 
species  are  important  reasons  why  only  about 
7  percent  of  the  aspen  type  is  in  sawtimber 
stands.  However,  at  present  aspen  sawtimber 
trees  have  an  average  volume  of  120  board 
feet  per  acre,  and  in  this  respect  rank  well 
above  ponderosa  pine  and  somewhat  below 
Douglas-fir. 

Aspen,  long  considered  a  weed  tree,  has 
many  desirable  characteristics  (13).  It  is  very 
satisfactory  for  many  industrial  uses  because 


it  is  light,  uniform  in  texture,  soft  but  tough, 
straight-grained,  easy  to  work,  and  is  tasteless 
and  odorless.  It  also  is  quite  shock  resistant 
and  low  in  shrinkage.  The  principal  uses  in 
Colorado  are  for  match-splint  veneer,  core 
stock  for  doors,  excelsior,  lumber,  and  dimen- 
sion stock.  Actual  output  of  aspen  saw  logs 
in  1962,  however,  was  a  little  less  than  1 
milUon  board  feet. 

Limber  and  bristlecone  pine  and 
Cottonwood  are  minor  types 

Desirable  watershed  and  scenic  values 
pretty  well  sum  up  the  importance  of  the 
139,000  acres  of  limber  and  bristlecone  pine 
types.  Trees  of  these  two  species,  which  are 
in  the  general  white  pine  group,  are  small, 
limby,  and  with  poor  form  for  timber  use. 
The  type  always  occurs  on  poor  sites  —  thin- 
soiled  ridgetops  and  other  dry  and  exposed 
rocky  locations.  Practically  all  of  the  472 
million  board  feet  in  these  species  is  limber 
pine. 

Cottonwood  is  one  of  the  best  known  trees 
in  the  State,  but  its  inventory  volume  and 
timber  cut  are  insignificant.  On  the  plains 
of  eastern  Colorado  it  has  esthetic  value,  and 
is  important  as  a  shade  tree  and  a  source  of 
farm  lumber.  Its  major  commercial  use  is  for 
pallets. 

Estimates  of  83,000  acres  of  cottonwood 
type  and  288  million  board  feet  of  sawtimber 
in  Colorado  are  actually  low  because  trees  fre- 
quently occur  singly  or  in  small  clumps  and 
narrow  stringers  that  are  not  classed  as 
forest  land  and  not  included  in  the  inven- 
tory. 

Both  eastern  and  western  species  of  cotton- 
wood  are  native  to  Colorado.  The  type  is 
limited  to  stream  courses  and  flood  plains. 
Eastern  or  plains  cottonwood  is  generally 
limited  to  less  than  6,000  feet  in  altitude. 
Black  cottonwood,  the  western  species,  grows 
to  commercial  size  up  to  9,000  feet  in  some 
areas. 

More  than  nine-tenths  of  the  cottonwood 
type  is  located  outside  National  Forest  boun- 
daries and  most  of  it  is  in  private  ownership. 
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FOREST    OXA/NERSHIP 


The  public  owns  a  preponderance  of  the 
commercial  forest  area  and  timber  volume 

The  present  ownership  pattern  is  largely 
the  result  of  the  establishment  of  National 
Forests  between  1891  and  1908.  With  pres- 
ervation of  watershed  and  timber  values  as 
primary  objectives,  National  Forest  boun- 
daries were  established  along  lower  limits  of 
the  predominantly  mountainous  forest  area. 
Since  establishment  of  the  White  River  Na- 
tional Forest  in  1891,  about  8.4  million  acres 
or  about  two-thirds  of  the  commercial  forest 
area  has  been  brought  under  administration 
of  12  National  Forests  lying  wholly  or  partly 
in  Colorado.  These  lands  support  about  80 
percent  of  the  State's  commercial  timber  vol- 
ume. National  Forest  ownership  of  sawtimber 
volume  varies  by  species  from  about  58  per- 
cent for  ponderosa  pine  to  90  percent  for  fir 
and  spruce. 

Other  public  ownership  totals  about  three- 
quarters  of  a  million  acres,  a  little  more  than 
one-half  of  which  is  administered  by  the  Bur- 
eau of  Land  Management^  and  consists  of 
isolated  areas  or  lower  extensions  of  the  com- 
mercial forest.  Indian  lands  are  within  the 
Ute  Reservation  in  southern  Colorado.  State 
forest  lands  are  mainly  in  the  Colorado  State 
Forest  on  the  western  slope  of  the  Medicine 
Bow  Range  in  Jackson  County. 

Other  variations  in  the  general  pattern 
include:  the  Federal-private  checkerboard 
pattern  of  ownership  in  northern  Larimer 
County  which  resulted  from  original  railroad 
grants;  a  scattering  of  privately  owned  tracts 
obtained  by  mineral  patent  on  the  National 
Forests;  and  the  large  private  ownerships  in 
southern  Colorado  which  have  origin  in  Span- 


^The  Bureau  of  Land  Alanagement,  which  has  a 
policy  of  sustained  yield  management  of  commercial 
forest  lands  similar  to  that  of  the  Forest  Service,  is 
presently  conducting  an  intensified  forest  survey  of 
their  lands.  This  survey  will  soon  provide  much 
more  detailed  data  than  are  now  available  on  timber 
inventory  and  management  needs. 


ish  grants.   Distribution  of  ownership  by  prin- 
cipal classes  is  as  follows : 

Com-  Noncom- 

mercial mercial  Total 

Thousand  acres 

National  Forest  8,384  2,224  10,608 

Other  Federal  523  3,582  4,105 

State,  county, 

and  municipal  235  338  573 

Private  3,133  4,164  7,297 


Total 


12,275  10,308  22,583 


More  than  one-third  of  all  forest  lands  are 
non-Federal  and  most  of  these  are  private 

Nearly  8  million  acres  or  about  35  percent 
of  all  forest  lands  in  Colorado  are  in  non- 
Federal  holdings.  Private  ownerships  comprise 
about  93  percent  of  the  non-Federal  holdings 
and  consist  of  3.1  million  acres  of  commercial 
forest  and  4.2  million  acres  of  noncommercial 
—  largely  pinyon-juniper  and  chaparral. 

The  ratio  of  public  to  private  ownership 
of  the  commercial  forest  area  is  about  3  to  1. 
However,  the  ratio  varies  substantially 
when  timber  types  are  considered.  The  fir- 
spruce  type,  which  occurs  at  high  elevations 
and  is  relatively  inaccessible,  is  almost  80 
percent  public  ownership.  On  the  other 
hand,  ponderosa  pine  lands,  which  are  at  the 
lower  ranges  of  the  commercial  forest  and  are 
more  accessible,  are  almost  50  percent  in  pri- 
vate ownership,  principally  in  farms  and 
ranches.  Heavier  timber  harvesting,  together 
with  clearing  to  improve  yields  of  livestock 
forage  have  reduced  stocking  of  ponderosa 
pine  on  farms  and  ranch  lands.  On  these 
lands  about  24  percent  of  the  type  is  non- 
stocked  as  compared  with  3  percent  on  Na- 
tional Forests. 

Survey  statistics  on  present  acreages,  vol- 
umes, and  stocking  are  an  inadequate  basis 
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PRODUCTIVE  FOREST  AREA  IN  COLORADO  BY  PREDOMINATING  OWNERSHIP,  1959 


National  Forest 


^^  Other  Public 


Private 


In  the  map  above  almost  all  the  forest  area  deline- 
ated within  the  National  Forest  boundaries  is  Na- 
tional Forest  land.   Outside  the  National  Forests, 
Private,  and  CHher  Public  ownerships  are  in  general 
much  interspersed.   Exceptions  are  large  blocks  of 
State  and  Indian  lands,  and  Spanish  grant  lands. 
Private  and  Other  Public  areas  are  separated  on 
the  map  on  the  basis  of  predominance  (more  than 
50  percent)  of  ownership. 


In  addition  to  the  productive  forest  area  shown 
above  there  are  9.8  million  acres  of  unproductive 
forest.  These  lands  are  all  classed  as  noncommercial 
and  comprise  95  percent  of  the  noncommercial 
forest  shown  by  the  map  on  page  1.   Fifty-eight 
percent  of  the  unproductive  lands  are  in  public 
ownership,  the  remainder  are  largely  farm  and 
ranch  lands. 
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for  comparing  the  relative  economic  import- 
ance of  private  and  public  holdings.  For 
example,  although  private  lands  comprise 
about  26  percent  of  the  commercial  forest 
area  and  have  14  percent  of  the  sawtimber 
volume  in  the  State,  they  provided  only  8 
percent  of  the  sawtimber  cut  in  1962. 

On  the  other  hand,  private  lands  have  cer- 
tain potential  advantages.  Because  they  gen- 
erally have  younger,  more  vigorous  trees, 
growth  rates  are  higher  than  on  most  public 
lands.  Furthermore,  private  lands  are  usually 
more  accessible  for  protection,  planting,  cul- 
tural treatment,  and  harvesting.  However, 
these  advantages  will  not  result  in  better 
yields  unless  management  improves.  At  pres- 
ent most  private  owners  have  a  secondary  or 
minor  interest  in  timber  production,  and  for 
the  most  part,  have  Uttle  knowledge  of  sound 
timber    management.     The    Colorado    State 


Forest  Service  is  active  in  developing  the  po- 
tentials of  private  holdings,  and  as  one  of  its 
projects  is  now  compiling  intensive  county-by- 
county  inventories  of  non- Federal  forest 
lands.  In  some  areas,  such  as  Larimer  County, 
non-Federal  ownerships  are  a  significant  sec- 
ondary source  of  supply  (2). 

Non-Federal  lands  are  of  great  importance 
for  forest  uses  other  than  timber.  Pinyon- 
juniper  and  chaparral  types  and  some  of  the 
commercial  forest  lands  provide  hvestock  for- 
age and  serve  as  winter  game  ranges.  Recre- 
ation use  is  high  and  will  undoubtedly  increase 
rapidly.  Most  dude  ranches,  hunting  and 
fishing  lodges,  and  other  private  recreation 
facilities  are  located  on  private  lands.  And 
many  of  these  lands  will  also  be  in  demand 
for  summer  homesites  or  other  residential 
use. 
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This  stand  in  Archuleta  County  is  characteristic  of  much  of  Colorado's  privately  owned 
ponderosa  pine  area.    It  is  vigorous  second  growth  but  because  trees  are  not  closely 
spaced  they  will  be  too  limby  to  produce  high  quality  saw  logs.    Poor  stocking  also 
encourages  invasion  by  oak  brush. 
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DEVELOPMEIMT  AND  MANAGEMENT 
OF  THE   FOREST  RESOURCE 


From  the  standpoint  of  timber  use  and 
management  —  the  principal  concern  of  this 
report  —  the  most  urgent  and  complex 
problems  relate  to  Colorado's  12  million  acres 
of  commercial  forest.  Here  are  the  most 
rapidly  developing  water,  recreation,  and 
forage  uses.  All  of  these  are  affected  by  and 
have  an  effect  on  timber  use.  The  situation 
in  the  noncommercial  forest  is  generally  less 
urgent  and  management  is  less  complicated. 
On  these  lands  timber  use  is  negligible,  there 
is  less  competition  among  uses,  and  the  forest 
itself  is  undergoing  less  rapid  change.  Prob- 
lems in  the  noncommercial  forest  —  how  much 
and  what  area  to  reserve  and  protect  for 
recreation,  and  how  to  improve  forage  produc- 
tion and  game  habitat  on  pinyon-juniper  and 
chaparral  lands  —  have  little  bearing  on 
development  of  timber  use.  For  these  reasons 
the  remainder  of  this  report  discusses  mainly 
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opportunities    and    problems    on    commercial 
forests. 

Timber  use  is  increasing  but  economic 
returns  are  much  too  low 

Since  1900  timber  use  in  Colorado  has  had 
many  ups  and  downs.  This  is  reflected  in  a 
general  way  by  figures  on  lumber,  which  has 
been  the  major  product  over  the  years  and 
accounted  for  about  87  percent  of  the  wood 
that  went  into  timber  products  in  1962.  As 
shown  in  the  chart  on  this  page,  the  decline 
between  1899  and  1935  was  followed  by  an 
increase  that  about  quadrupled  production  by 
1962.  Output  for  1962  is  estimated  at  208 
million  board  feet  (lumber  tally)  (17).  Less 
information  is  available  on  the  trend  in  other 
products,  but  there  are  no  indications  of  any 
upward  trend  greater  than  that  of  lumber. 

In  1962  Colorado  had  an  estimated  170 
active  sawmills.'"  Distribution  of  active  mills 
on  the  basis  of  production  class  is  as  follows: 


^"Estimate  based  on  a  survey  conducted  in  1963 
by  the  Intermountain  and  Rocky  Mountain  Forest 
&  Range  Experiment  Stations  for  the  purpose  of 
estimating  the  output  of  roundwood  products  in  1962. 


Production  class^ 

Number  of  mills 

(Thousand  board  feet) 

10,000  or  more 

5 

5,000  to  9,999 

3 

1 ,000  to  4,999 

37 

500  to  999 

20 

200  to  499 

19 

50  to  1 99 

49 

Less  than  50 

37 

Total 

170 

'It  is  usual  practice  to  base  mill  production  class 
on  annual  lumber  output,  but  in  this  tabulation  it  is 
based  on  volume  oj  log  receipts  in  1962. 
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Although  the  number  of  active  sawmills 
decreased  from  274  in  1957  to  170  in  1962, 
lumber  production  increased  from  188  to  208 
million  board  feet.  A  comparison  of  number 
of  active  mills  by  size  class  for  the  2  years 
shows  that  dropouts  were  largely  small  mills. 
In  1957  there  were  47  mills,  or  17  percent  of 
all  mills  in  the  State,  with  a  production 
capacity  of  1  million  board  feet  or  more  a 
year.  In  1962,  there  were  still  45  mills  of 
this  size  and  they  constituted  26  percent  of 
the  State's  mills.  On  the  basis  of  saw  log 
receipts  these  45  mills  produced  85  percent 
of  the  State's  lumber  in  1962.  In  1957,  the 
47  mills  of  this  size  produced  72  percent  of 
the  lumber.  Big  mills  got  bigger  (and  some- 
what fewer) ;  small  mills  got  fewer.  In  1957, 
average  production  per  sawmill  in  Colorado 
was  0.686  million  board  feet;  in  1962  it  was 
1,224  million. 

The  map  on  this  page  shows  the  geographic 
distribution  of  sawmills  and  indicates  the 
counties  that  individually  produced  at  least 
10  million  board  feet  of  saw  logs  in  1962. 

During  the  1957-62  period,  wood  cut  into 
saw  logs  for  the  lumber  industry  increased 
from  78  to  87  percent  of  the  cut  for  all 
primary  products.  The  latter  figure  is  about 
the  same  as  for  the  Mountain  States  as  a 
whole,  and  therefore  Colorado  is  not  an  excep- 
tion in  relying  on  lumber  as  the  bulwark  of 
the  timber  industry.  A  very  minor  amount  of 
pulpwood  was  cut  in  Colorado  in  1962,  and 
this  was  shipped  out  of  the  State.  An  in- 
crease   in    pulpwood    cut    would    be    highly 
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Counties  that  each  produced  more  than 
10  million  board  feet  of  saw  logs  in  1962. 
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More  than  30  million 

'  In  addition  to  the  126  mills  shown  on 
the  map  there  were  an  estimated  44 
active  milLs  that  did  not  furnish  a  report 
in  the  1962  timber  products  survey. 


desirable.  There  would  be  still  further  eco- 
norhic  gain  if  pulpwood  were  converted  into 
paper  or  other  secondary  products  within 
Colorado. 

Several  methods  of  measurement  show  that, 
in  relation  to  inventory,  Colorado's  timber 
use  and  economic  returns  from  timber  are 
among  the  lowest  in  the  Mountain  States. 
In  1962  Colorado  cut  only  0.22  percent  of  its 
inventory  of  sound  live  trees  and  cut  only  2.1 
milHon  of  its  3,329  million  cubic  feet  of  dead 
but  usable  timber.  The  following  tabulation 
reveals  that  Colorado  and  Utah  are  the 
lowest  of  the  eight  Mountain  States  in  annual 
percentage  of  cut  from  inventory  of  sound  live 
trees. 


Percent  of  inventory 


cut,  1962 

Colorado 

0.22 

Utah 

.22 

Wyoming 

.29 

Nevada 

.36 

New  Mexico 

.53 

Montana 

.79 

Idaho 

.93 

Arizona 

1.06 

Mountain  States 

0.66 

And  as  shown  in  the  table  on  page  27,  Colo- 
rado also  compares  unfavorably  with  other 
Mountain  States  in  economic  returns  from 
timber  harvesting. 
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Estimated  Employment  in  Timber  Harvest- 
ing' and  Estimated  Value  of  Shipments  from 
Primary  Manufacturing  Industries'  in  Rela- 
tion to  Inventory,'  Mountain  States,  1958 


State 

Employees 

Value  of 
shipments 

Per  billion  cu.  ft. 

of  inventory 

Number 

M  dollars 

Colorado 

46 

1,722 

Arizona 

168 

4,835 

New  Mexico 

128 

3,476 

Idaho 

156 

5,554 

Montana 

102 

1,989 

Wyoming,  Utah, 

Nevada 

54 

1,263 

All  Mountain 

States 

108 

3,152 

^All  employment  involved  in  harvesting  and 
transporting  timber  and  related  products  from  forest 
to  local  points  of  delivery. 

-Includes  sawmills  and  planing  mills,  veneer  and 
plywood  plants,  paper  and  paperboard  mills,  and 
other  industries  manufacturing  such  minor  products 
as  shingles,  excelsior,  and  charcoal. 

^Volume  of  all  sound  live  trees  5  inches  and 
larger  in  diameter. 

Source:  Dwight  Hair.  The  economic  importance 
of  timber  in  the  United  States.  U.S.  Forest  Serv. 
Misc.  Pub.  941.   1963.   Wash.,  D.C. 


A  bigger  cut  can  improve  management 
in  Colorado's  old-growth  forests 

Sluggish  development  of  Colorado's  timber 
resource  has  tended  to  perpetuate  the  over- 
mature condition  of  much  of  the  forest.  Sur- 
vey data  indicate  that  for  practically  all 
forest  types  the  preponderance  of  sawtimber 
volume  is  in  overage,  slow-growing  trees.  Most 
of  the  spruce-fir  and  lodgepole  pine  sawtimber 
stands  are  beyond  rotation  age.  At  least  25 
percent  of  the  lodgepole  pine  poletimber 
stands  are  more  than  100  years  old,  and  most 
of  these  are  stagnated.  Substantial  propor- 
tions of  other  types  are  also  overmature. 

These  old-growth  stands  are  the  major 
timber  management  problem  in  Colorado. 
Protection  is  of  special  concern  because  of 
the  catastrophic  changes  that  may  result  from 
insects  and  blowdowns.  The  potential  in 
devastation  by  forest  insects  in  Colorado  has 
been  amply  demonstrated.  Between  1940  and 
1951,  the  Engelmann  spruce  beetle  killed  an 
estimated  5  billion  board  feet  of  Engelmann 
spruce  in  Colorado  following  blowdowns  that 
provided  large  amounts  of  host  material  for 
insects  {20)."  This  volume  is  equal  to  almost 
10  percent  of  the  present  sawtimber  inventory 
of  all  species.  In  aged  stands  such  as  these  the 
constant  presence  of  dying  trees  and  blow- 
downs  is   so   favorable  to  the  spruce  beetle 

^^This  loss  is  not  revealed  by  the  mortality  tables 
in  the  appendix  because  it  occurred  before  the 
period  of  the  survey. 


Extensive  area  of  beetle-killed  Engelmann  spruce  on  the  Routt  National  Forest. 
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that  costly  surveillance  and  treatments  are 
required  to  prevent  epidemic  losses. 

Other  insects  are  active  throughout  the 
forests:  The  Black  Hills  beetle  is  causing 
heavy  losses  along  the  Front  Range  and  in 
other  ponderosa  pine  forests  on  the  eastern 
slope;  spruce  budworm  attacks  have  defoli- 
ated Douglas-fir  and  white  fir  on  600,000 
acres  in  the  State  in  the  last  6  years;  the 
Douglas-fir  beetle  causes  high  local  mortalit-y. 

The  effects  of  disease,  diffuse  and  less 
spectacular  than  insect  damage,  nevertheless 
are  major  factors  in  timber  cutting  needs. 
Dwarfmistletoe  is  not  only  very  damaging  to 
lodgepole  pine  as  already  described,  but  is 
very  prevalent  in  ponderosa  pine  stands. 
Wood  rotting  fungi,  rusts,  and  other  diseases 
are  also  widespread. 

Combined  effects  of  insects  and  disease 
result  in  an  annual  sawtimber  mortality  of  453 
million  board  feet,  or  far  more  than  the  an- 
nual cut  of  196  million  board  feet.  However, 
not  all  of  this  mortality  is  in  species  that  are 
now  of  economic  importance  for  timber;  188 
million  board  feet  is  in  subalpine  fir,  a  species 
which  accounted  for  only  about  3  percent  of 
the  sawtimber  cut  in  1962. 


Insects  and  diseases  also  have  a  big  effect 
in  retarding  tree  growth.  The  growth  loss 
from  these  agencies  is  not  known,  but  it 
probably  greatly  exceeds  losses  from  mor- 
tality. 

The  decadent  condition  of  Colorado's  old 
growth  forest  is  indicated  by  the  fact  that 
one  out  of  five  trees  of  sawtimber  size  is 
either  cull  or  dead  (but  sound).  These  trees, 
not  presently  salable,  handicap  harvesting  and 
postharvesting  treatment  and  furthermore  are 
esthetically  undesirable. 

These  characteristics  of  the  old  growth  — 
big  protection  costs,  constant  high  mortality 
and  growth  losses,  and  (especially)  the  high 
risk  of  catastrophic  losses  of  spruce  —  point 
to  the  need  for  a  much  bigger  cut.  Risk  of 
major  losses  through  insect  outbreaks  is  ex- 
tremely critical  because  of  the  large  volumes 
of  timber  involved.  However,  other  problems 
in  resource  use  and  management  created  by 
sudden,  uncontrolled  changes  over  extensive 
fir-spruce  forests  are  even  more  significant.  A 
faster  rate  of  harvest  would  not  only  utilize 
much  timber  that  would  otherwise  be  lost,  but 
since  harvesting  is  one  of  the  means  of  pre- 
venting outbreaks  of  the  Engelmann  spruce 


Small  mill  sawing  trap  logs  from  a  project  for  controlling  Engelmann  spruce  beetle  on 
the  San  Juan  National  Forest.    The  location  of  this  temporary  mill  —  at  a  high 
elevation  and  about  50  miles  from  the  nearest  paved  road  —  illustrates  difficult  access 
problems  and  resulting  high  costs  encountered  in  protecting  much  of  the  forest  area. 


beetle,  it  would  be  of  even  greater  importance 
as  a  management  measure  in  controlling 
changes  in  Engelmann  spruce  stands.  Protec- 
tion, silviculture,  and  the  anticipated  future 
timber  demands  would  benefit  from  the 
orderly  conversion  of  the  old  growth  to  young 
vigorous  stands. 

On  the  other  hand,  it  is  necessary  to  con- 
sider that  too  rapid  a  cut  will  result  in  a 
scarcity  of  mature  stands  at  some  later  time. 
Also,  regeneration  is  a  major  problem  in  some 
stands  and  large-scale  harvesting  with  poor 
regeneration  would  reduce  productivity  for  a 
long  time  to  come.  Such  actions  would  defeat 
objectives  of  sustained  yield  and  industrial 
stability. 

Difficult  problems  of  regeneration  are 
restrictive  to  harvesting 

Difficulties  in  regenerating  ponderosa  pine 
and  Engelmann  spruce  have  been  mentioned 
earlier.  Of  the  two  species,  Engelmann  spruce 
is  technically  more  difficult  to  regenerate  and 
the  costs  are  greater;  its  regeneration  cannot 
be  considered  apart  from  interrelated  prob- 
lems of  insect  protection  and  harvesting. 

The  two  methods  of  preventing  and  con- 
trolling bark  beetle  buildups  in  Colorado  — 
harvesting  and  use  of  insecticides  —  have 
advantages  and  disadvantages  from  the  stand- 
point of  regeneration.  Harvesting,  supple- 
mented by  trap  tree  measures,  and  the 
burning  of  all  residual  host  material,  is  now 
used  almost  exclusively  as  the  control  method 
in  overmature  spruce  stands.  It  is  an  espe- 
cially attractive  method  because  it  provides 
some  returns  to  offset  road  and  artificial 
regeneration  costs.  However,  as  a  control 
measure,  harvesting  has  serious  limitations 
under  some  conditions.  When  harvesting  is 
begun  in  an  aged  spruce  stand,  balances  are 
upset,  and  to  use  a  current  expression,  "The 
forest  tends  to  unravel."  Blowdowns  occur 
along  cutting  boundaries  and  require  subse- 
quent treatment  for  bark  beetle  control.  The 
most  serious  problem  resulting  from  harvest- 
ing is  frequently  the  failure  to  get  natural 
regeneration  in  the  cut  areas.  The  usual 
beetle-control  practice  of  burning  residual 
material  leaves  the  cut  areas  without  enough 


shade  and  moisture  for  the  establishment  and 
development  of  spruce  seedlings.  Planting 
and  replanting  is  often  necessary  and  may 
cost  more  than  the  value  of  timber  harvested. 
The  success  of  Engelmann  spruce  regenera- 
tion, planted  and  natural,  is  estimated  at 
not  more  than  30  percent;  it  may  actually  be 
considerably  less,  particularly  where  cutting 
is  in  larger  blocks. 

When  harvesting  is  not  feasible  or  desirable, 
insecticides  can  be  used  to  control  the  bark 
beetle  population.  This  control  method  does 
not  destroy  existing  reproduction  or  deterior- 
ate shade  and  moisture  conditions  favorable 
to  the  establishment  of  seedlings. 

The  variations  in  productivity,  age,  vigor, 
and  size  among  stands  are  important  factors 
complicating  the  problems  of  harvesting,  pro- 
tecting, and  regenerating  spruce  stands.  Some 
stands  have  substantial  advance  reproduction, 
while  others  do  not.  Stands  differ  in  sus- 
ceptibility to  blowdown.  These  variations 
suggest  two  things:  first,  that  there  is  prob- 
ably no  single  solution  to  the  problems  and 
that  treatment  must  vary  according  to  local 
conditions;  and  second,  that  there  is  a  real 
need  for  more  detailed  stand  data,  more  silvi- 
cultural  research^  and  the  development  of 
improved  management  techniques. 

In  forest  types  other  than  Engelmann 
spruce,  it  appears  at  the  present  time  that 
there  is  less  risk  of  catastrophic  losses  and, 
therefore,  more  opportunity  to  spread  out  the 
cut  and  avoid  future  fluctuations  in  yield. 
A  prolongation  of  cut  for  other  species  would 
have  the  advantage  of  partly  offsetting  any 
future  temporary  declines  in  the  yield  of 
spruce. 

It  is  difficult  to  estimate  volumes  available 
for  cutting  in  future  years  because  of  prob- 
lems and  inadequacies  of  knowledge  described 
above.  Other  factors  complicating  manage- 
ment, such  as  the  overriding  importance  of 
uses  other  than  timber  in  some  areas,  and 
operability  limitations  due  to  steep  slopes 
and  soil  instability,  will  also  tend  to  limit 
timber  use.  Although  improved  knowledge  in 
multiple  use  management,  and  better  tech- 
nology, logging  equipment,  and  markets  can 
alleviate  the  latter  problems,  the  extent  of 
these  developments  is  indeterminate. 
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Timber  Volume  on  Commercial  Forest  Land   by  Class  of  Timber  and  by  Species 


Class  of  timber 

All 
species 

Ponderosa 
pine 

Lodgepole 
pine 

Engelmann 
spruce 

Other 
softwoods 

Aspen  and 

other 
hardwoods 

Sawtimber  trees: 

mw^.^:' 

■•     _  . 

. 

Saw  log  portion 

8,807 

740 

1,041 

4,126 

2,368 

532 

Upper  stem  portion 

923 

69 

55 

410 

223 

166 

Total 

9,730 

809 

1,096 

4,536 

2,591 

698 

Poletimber  trees 

7,607 

208 

2,190 

1,665 

1,802 

1,742 

Sound  wood  in  cull 

and  solvable  dead 

trees 

4,777 

77 

527 

1,859 

1,143 

1,171 

Total,  all  timber 

22,114 

1,094 

3,813 

8,060 

5,536 

3,611 

The  table  on  this  page  shows  the  present 
volume  of  all  species  in  terms  of  broad  pro- 
duct groups:  (1)  saw  logs  and  veneer  logs, 
and  (2)  small  diameter  and  other  material 
suitable  only  for  products  in  round  or  con- 
verted form,  such  as  poles  and  pulpwood. 

How  much  of  the  8.8  billion  cubic  feet  of 
saw  log  volume  should  be  budgeted  for  annual 
cut  within  the  next  few  years  can  vary  greatly, 
depending  on  management  decisions  regarding 
the  many  complex  factors  described  above. 
The  preponderance  of  saw  log  volume  in 
Engelmann  spruce  and  the  species  associated 
with  it  (40  percent  of  the  volume  in  Other 
softwoods  is  subalpine  fir),  indicates  the  big 
influence  that  decisions  on  managing  and 
harvesting  the  old-growth  stands  of  fir-spruce 
will  have  in  the  allowable  cut.  It  would  be 
desirable  to  spread  the  old-growth  harvest 
over  a  rotation  (about  140  years)  in  order  to 
obtain  optimum  conditions  of  stocking,  age, 
and  species  distribution  in  the  shortest  pos- 
sible period.  It  is  highly  unlikely,  however, 
that  many  of  the  present  old  stands  with 
high  mortality  will  last  that  long.  Even  in 
the  absence  of  massive  losses  as  a  result  of 
insect  outbreaks,  large  areas  of  the  old,  even- 
aged,  spruce  forest  can  be  expected  to  go  out 
long  before  the  end  of  the  next  rotation. 
Existing  spruce  beetle  control  methods  are 


limited  in  capability  to  forestalling  outbreaks. 
In  fact,  additional  blowdowns  as  a  result  of 
roadbuilding  and  harvesting  could  result  in 
insect  buildups  and  accelerate  the  rate  of 
loss  of  old  growth.  It  is  apparent,  therefore, 
that  many  complicated  decisions  must  be 
made  in  managing  and  utilizing  old-growth 
Engelmann  spruce,  in  the  process  of  convert- 
in  to  young,  more  productive  forests  and,  at 
the  same  time,  managing  for  other  uses. 

A  thorough  analysis  of  the  many  factors  to 
be  considered  in  estimating  the  allowable 
sawtimber  cut  is  beyond  the  limited  scope  of 
this  report.  However,  it  does  appear  that  the 
sawtimber  inventory  will  permit  a  big  increase 
in  cut  beyond  the  present  level  of  about  30 
million  cubic  feet,  or  196  million  board  feet 
a  year.  The  increase  probably  could  be  about 
triple  the  present  cut. 

In  addition  to  the  live  sawtimber  there  is 
a  big  volume  in  poletimber  trees,  cull  trees, 
and  salvable  dead  trees  available  for  harvest. 
In  1962  the  cut  of  such  trees  amounted  to 
only  about  9.5  million  cubic  feet.  A  sustained 
yield  of  at  least  seven  times  this  amount  is 
feasible.  Probably  about  one-half  of  the  2.2 
billion  cubic  feet  of  lodgepole  pine  poletimber 
is  in  stagnated  poletimber  stands  or  in  pole- 
timber  trees  in  saw  log  stands.  In  lodgepole 
pine  and  fir-spruce  stands  most  of  the  pole- 
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timber  trees  are  destroyed  during  postlogging 
treatment;  and  this  volume  is  also  available 
for  harvest. 

National  Forests  with  four-fifths  of  the 
wood  volume  in  Colorado  obviously  have  a 
major  influence  on  the  allowable  cut  for  the 
State.  Allowable  cut  on  Colorado's  National 
Forests  has  increased  sustantially  within  the 
last  10  years  and  is  now  considerably  higher 
than  the  actual  cut  of  about  196  million  board 
feet  a  year  from  all  lands.  Industry  is  not 
absorbing  the  available  supply. 

Questions  of  allowable  cut  and  the  need  for 
cutting  as  a  forest  management  measure  are 
only  of  academic  interest  unless  timber  is 
marketable.  An  expanded  cut  can  materialize 
only  if  and  when  timber  can  be  logged  and 
marketed  profitably.  This  hinges  on  two 
related  factors  —  demand  for  timber  and  ac- 
cess to  it  —  discussed  in  the  following  sec- 
tions. 

Colorado  needs  a  diversified  and 
integrated  timber  industry 

Colorado's  timber  industry  is  mainly  a 
sawmill  industry  with  little  or  no  integrated 


processing.  A  number  of  explanations  for 
lack  of  development  have  been  offered.  In- 
stability,'- intermittent  operation,  and  incon- 
sistent quality  of  manufacture  have  been  cited 
as  serious  limitations  to  efficient  production 
and  increased  output  in  the  sawmill  industry 
(1).  Poor  marketing  practices  and  prejudice 
in  Colorado  against  locally  produced  lumber 
have  been  found  to  be  limitations  to  adequate 
use  of  Colorado's  timber.'' 


i-A  suggested  drawback  to  a  program  of  acceler- 
ated harvesting  is  that  operations  with  large  capital 
investments  may  be  reluctant  to  move  in  when 
abrupt  reductions  in  supply  can  be  foreseen.  That 
this  may  not  be  true  (at  least  of  sawmills)  is  in- 
dicated by  a  sale  made  on  the  San  Juan  National 
Forest  in  1962.  The  sale  contract  provided  that  the 
estimated  106  million  board  feet  on  the  sale  area 
is  to  be  cut  by  late  1968.  The  purchaser,  a  local 
operator,  is  installing  additional  mill  capacity  to 
handle  the  sale.  The  three  other  bidders  were  west 
coast  firms.  Even  in  the  case  of  a  papermill.  the 
amortization  period  in  relation  to  the  period  for 
available  adequate  supply  does  not  appear  to  be  a 
limiting  factor  (8). 

^■'•Hughes,  Jay  M.  Price  and  prejudice  in  the 
marketing  of  Colorado  lumber.  Master's  thesis, 
Colorado  State  Univ.    171  pp.  typewritten,  1958. 


Engelmann  spruce  and  subalpine  fir  logging  residues  piled  at  a  landing  on  the 
Roosevelt  Nationed  Forest.    This  material,  averaging  about  7  inches  in  diameter  at  the 
large  end,  ranges  up  to  20  feet  in  length  to  a  top  diameter  of  4  inches.   A  market  for 
these  woods  residues  would  defray  some  of  the  logging  costs  chargeable  to  saw  logs. 


This  small  sawmill  on  the  Colorado  State  Forest  in  Jackson  County  operates  on  small 
lodgepole  pine  and  Engelmann  spruce  saw  logs.   It  is  representative  of  the  numerous 
small  mills  in  northern  Colorado. 


Figures  in  the  following  tabulation  of  out- 
put of  primary  products  in  1962  show  that 
the  preponderance  of  cut  is  saw  logs.  These 
are  used  almost  exclusively  for  lumber.  Only 
about  13  percent  of  the  cut  is  for  other  pro- 
ducts. 

Thousand  cubic  feel 
Saw  logs  31,563 

Poles  482 

Mine  timbers  1,41 1 

Miscellaneous  industrial  wood     1 ,946 
Posts  329 

Fuelwood  702 


All  products 


36,433 


One  important  source  of  raw  material  for 
a  more  diversified  and  integrated  industry  is 
the  big  volume  of  sawmill  residues  —  saw- 
dust, slabs,  edgings,  and  trim.  Most  of  this 
material  now  has  to  be  burned  and  at  some 
cost.  In  many  small  sawmills  these  residues 
amount  to  as  much  as  50  percent  of  the  saw 
log  volume.  Profitable  conversion  of  coarse 
residues  to  chips  for  pulp  making  would 
strengthen  the  Colorado  lumber  industry  and 
encourage  a  bigger  timber  cut. 

The  large  amounts  of  low-grade  and  small- 
diameter  material  standing  in  the  woods 
represent  another  very  important  source  of 
supply  for  a  wood-fiber  industry.  And  until 
there  is  a  market  for  much  of  this  material, 
timber  managers  are  greatly  handicapped  in 
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putting  timberlands  in  better  shape  to  meet 
anticipated  demands  in  the  future. 

Currently,  sawmill  residue  is  preferred  to 
roundwood  by  the  pulping  industry  as  a 
source  of  raw  material,  and  the  availability  of 
residues  is  likely  to  outweigh  availability  of 
roundwood  in  selection  of  a  mill  site.  This 
situation  could  reduce  the  benefits  which  a 
pulpwood  market  would  otherwise  provide  for 
improving  management  of  timberlands.  The 
amount  of  available  sawmill  residue,  however, 
is  hinged  to  lumber  production  and  conse- 
quently supply  is  subject  to  some  fluctuations. 
It  is  therefore  unlikely  that  a  pulp  and  paper- 
mill  would  rely  on  residue  entirely.  Antici- 
pated benefits  of  a  pulpwood  market  for 
timber  management  would  therefore  still 
apply. 

A  market  for  pulpwood  offers  the  best  possi- 
bilities for  using  mill  residues  as  well  as  small 
dimension  and  low-grade  roundwood.  A  study 
has  just  been  completed  that  reports  adequate 
supplies  and  facilities  for  a  papermill  on  the 
Colorado  River  in  western  Colorado  (8). 
Papermill  operations  may  be  feasible  in  other 
areas  of  the  State.  Development  of  substan- 
tial pulpwood  export  is  a  possibility,  but  is 
largely  dependent  on  transportation  costs  and 
on  economic  conditions  and  development  (i.e., 
those  affecting  pulpwood  costs)  outside  the 
State.  Encouraging  signs  are  production  of 
roundwood  and  chips  in  the  Black  Hills,  pro- 
duction of  pulpwood  recently  begun  in  west- 
central  Wyoming,  a  small  volume  of  dead 
spruce  cut  for  pulpwood  in  Colorado  in  1962, 
and  initiation  in  early  1964  of  shipments  of 
chips  from  a  sawmill  in  Kremmling.  All  pulp- 
wood from  these  areas  is  being  shipped  to 
mills  in  Wisconsin. 

Integrated  plants  with  production  and 
markets  based  on  a  variety  of  sizes  and  types 
of  materials  would  have  greater  insurance 
against  instability  in  supply.  Even  though 
supplies  of  sawtimber  might  decline,  pros- 
pects of  a  continuing  supply  of  small  material 
suitable  for  fiber  appear  excellent.  These 
prospects  will  become  even  better  as  forests 
are  converted  to  young,  fast-growing  stands 
that  will  need  thinning. 


Development  of  a  diversified  and  integrated 
industry  will  not  occur  without  substantial 
research  and  promotional  effort.  Research 
is  needed  in  the  fields  of  marketing,  product 
development,  and  in  techniques  and  econom- 
ics of  harvesting,  transportation,  and  product 
use.  The  most  valuable  contribution  of  re- 
search is  likely  to  be  in  the  area  of  reduction 
of  costs  in  production  and  use.  In  view  of 
the  present  economically  marginal  nature  of 
many  potential  operations,  substantial  favor- 
able shifts  in  cost  relationships  between  Colo- 
rado and  other  timber  producing  areas  may 
be  basic  to  the  development  of  a  more  ade- 
quate industry.  As  an  example,  important 
needs  are  to  reduce  production  costs  of 
lumber,  and  to  develop  cheaper  methods  of 
lumber  assembly  or  installation  in  construc- 
tion. Strengthening  the  lumber  industry  is 
particularly  important  because  of  the  role  of 
lumber  production  as  the  basis  for  needed 
secondary  industries. 

Road  financing  is  not  geared  to  problems 
of  management  and  utilization 

Inadequate  road  development  is  a  major 
bottleneck  to  efficient  forest  management  and 
timber  utilization.  Most  of  the  operable  old- 
growth  stands  lack  access  roads.  In  fact, 
success  in  handling  the  principal  old-growth 
resource,  Engelmann  spruce,  will  stand  or  fall 
on  whether  those  parts  of  the  planned  road 
system  that  lead  to  concentrations  of  over- 
mature, high-risk  stands  are  developed  in 
advance  of  beetle  outbreaks  or  dangerous 
beetle  population  buildups.  These  roads  are 
necessary  for  insect  control  whether  by  har- 
vesting or  by  use  of  chemicals.  Because 
spruce  beetle  outbreaks  cannot  be  precisely 
predicted,  many  of  the  access  road  into  spruce 
timber  should  be  established  years  in  advance 
of  actual  need  for  harvesting  or  for  chemical 
control  measures. 

The  present  system  of  financing  does  not 
permit  construction  of  an  adequate  network 
of  roads  in  advance  of  protection  needs  on 
National  Forests,  which  contain  almost  all  of 
the  Engelmann  spruce  resource.    On  the  Na- 
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tional  Forests,  road  development  frequently 
has  been  tied  to  timber  sale  contracts  or  to 
meet  current  exigencies  in  insect  control.  As 
a  result,  it  has  not  been  possible  to  follow 
an  orderly  program  of  harvesting  in  priority 
of  risk.  Under  these  timber  sale  procedures, 
the  size  of  a  given  sale  must  be  sufficiently 
large  to  provide  the  operator  a  margin  for 
profit  and  risk,  cover  estimated  costs  (in- 
cluding reads,  and  leave  a  residual  for  stump- 
age.  But  the  location  and  limited  area  of 
some  high  risk  stands  precludes  adequate 
returns  unless  other  areas  of  low  risk  are 
included  in  the  sale.  And  after  an  access 
road  is  constructed  there  is  a  tendency  to 
harvest  accessible  stands,  rather  than  higher 
risk  stands  not  yet  reached  by  road. 

Although  a  greater  proportion  of  new  roads 
on  National  Forests  is  now  being  financed 
through  direct  appropriations  than  previously, 
the  construction  program  is  still  far  from 
adequate.  Without  a  greatly  accelerated  pro- 
gram, timber  management,  protection,  and 
utlization  will  continue  to  fall  far  short  of 
realizing  present  values  and  attaining  the 
potential  in  the  future. 

Other  forest  uses  can  benefit  from 

increased  timber  use 

Colorado's  extensive  areas  of  old-growth 
forest  invite  changes  —  devastating  changes 
from  natural  causes  or  controlled  beneficial 
changes  from  timber  harvesting.  Changes 
from  blowdown  and  insects  can  be  sudden, 
rapid,  and  extensive.  Fire  can  effect  major 
alterations  in  vegetative  cover  of  both  old 
and  young  growth.  These  changes,  whether 
by  natural  causes  or  by  logging,  significantly 
affect  all  forest  values  —  timber,  water,  recre- 
ation, wildlife,  and  grazing. 

The  forests  have  important  beneficial  in- 
fluences in  stabilizing  streamflow  and  in 
controlling  sediment.  Also,  opening  some 
coniferous  forests  can  have  significant  effects 
on  water  yield.  Research  on  the  Fraser  Ex- 
perimental Forest"  and  elsewhere  provides 
some  evidence  that  it  is  possible  to  improve 
water  yields  and  seasonal  distribution  of  run- 
off by  carefully  planned  logging  (7).  On  the 
White  River  Plateau  streamflow  increased 
about  25  percent  following  the  extensive  kill 


of  spruce  by  the  Engelmann  beetle  (16). 
Cutting  in  the  fir-spruce  and  lodgepole  pine 
types  can  greatly  affect  streamflows  and  con- 
sequently water  project  plans,  reservoir  design 
and  operation,  power  generation,  and  other 
facilities  and  uses  (11).  Although  logging 
inevitably  causes  soil  disturbance  and  silt 
movement,  proper  application  of  control 
measures  can  prevent  serious  effects  on  water 
quality. 

Effects  of  logging  on  recreation,  wildlife, 
and  grazing  are  very  complex  and  are  not  well 
documented  for  Colorado.  It  is  possible,  how- 
ever, to  mention  a  few  general  results  that 
may  be  expected  from  controlled  harvesting. 
Scenic  and  other  recreational  values  need  not 
be  impaired  if  timber  is  removed  gradually 
along  roads  and  waterways.  This  is  the  cur- 
rent practice  on  most  public  lands.  Harvesting 
of  high  risk  timber  tends  to  minimize  blow- 
down  and  insect  devastation,  and  the  subse- 
quent danger  of  big  fires.  The  practice  of 
clear  cutting  in  small  areas  can  favor  habitat 
conditions  for  wildlife  by  increasing  edge 
environment,  interspersion  of  vegetation  types, 
and  amount,  variety,  and  distribution  of  food 
vegetation.  Many  access  roads  needed  for 
timber  cutting  will  permit  fuller  developmer^t 
of  other  values  —  and  if  timber  foots  much  of 
construction  cost,  many  roads  will  be  built 
sooner  than  they  otherwise  would. 

These  examples  of  effects  of  timber  cutting 
on  other  forest  values  and  the  indicated  com- 
plex resource  relationships  illustrate  the  big 
problems  facing  timber  managers  in  meeting 
future  demands  on  Colorado's  forests.  There 
is  little  doubt  that  these  demands  will  be  big 
—  much  bigger  than  heretofore.  Underlying 
these  expected  increases  in  demand  is,  of 
course,  a  predicted  increase  in  population  from 
the  present  190  million  to  about  329  million 
by  2000.  Forecasts  of  increased  timber  de- 
mands, sharp  upward  trends  in  water,  recrea- 
tion, and  wildlife  use  in  recent  year,  and  use 
of  grazing  lands  at  or  near  current  capacity 
all  portend  heavy  future  use.  Is  can  be  ex- 
pected that  Colorado's  forests  will  be  called 
on  to  make  much  bigger  contributions  to  the 
Nation's  output  of  timber  and  other  forest 
benefits  than  they  have  in  the  past. 


^'^U.S.  Forest  Service,  Fraser,  Colorado. 


34 


LITERATURE  CITED 


(1)  Barger,  Roland  L.,  and  Ben  M.  Huey. 

1961.  Colorado  lumber  —  good  product, 
right  size.  Colo.  State  Univ.  Expt.  Sta., 
Tech.  Bull.  71,  18  pp.,  illus. 

(2)  Brown,  Delmar  L.,  and  Dale  L.  Shaw. 

1963.  Private  and  state  timber  resources, 
Larimer  County,  Colorado.  Colo.  State  For- 
est Serv.,  TRI  Release  No.  1.    12  pp.,  illus. 

(3)  Colorado  State  University. 

1957.  Colorado's  agriculture  and  forestry. 
Fort  Collins,  Colo.  240  pp.,  illus. 

(4)  Deen,  J.  Lee. 

1945.  The  second  mile  up  is  forested.  Amer. 
Forests  51:   284-287,  308-310,  illus. 

(4)  Drow,  John  T. 

1957.  Relation  of  locality  and  rate  of  growth 
to  density  and  strength  of  Douglas-fir.  For- 
est Products  Lab.  Rpt.  No.  2078,  56  pp. 

(6)  Gregg,  Dean  0.,  et  al. 

1961.  Public  water  suppHes  in  Colorado, 
1959-60.  U.S.  Geological  Survey  in  coopera- 
tion with  Colo.  State  Univ.  Agr.  Expt.  Sta. 
Gen.  series  757,  128  pp.,  illus. 

(7)  Hoover,  Marvin  D.,  and  Elmer  W.  Shaw 

1962.  More  water  from  the  mountains,  pp. 
246-252,  illus.  After  a  hundred  years,  the 
yearbook  of  agriculture  1962.  U.S.  Dept. 
Agr.,  Doc.  279,  687  pp.,  illus.  Wash.,  D.C. 
U.S.  Govt.  Printing  Office. 

(8)  Hughes,  Jay  M. 

1962.  Pulp-  and  papermaking  opportunities 
in  west-central  Colorado.  U.S.  Forest  Serv. 
Rocky  Mountain  Forest  &  Range  Expt.  Sta. 
Paper  73,  48  pp.,  illus. 

(9)  Jacobson,  Cecil  B. 

1958.  The  nature  and  history  of  the  Colo- 
rado river  storage  project  and  its  participat- 
ing projects.  Water  Resources  and  Economic 
Development  of  the  West.  Report  No.  7, 
Committee  on  the  Economics  of  Water 
Resources  Development  of  the  Western 
Agricultural  Economics  Research  Council, 
Denver.   166  pp. 

(10)   Love,  L.  D. 

1952  (rev.  1960).  The  Fraser  experimental 
forest  unit  —  its  work  and  aims.  U.S. 
Forest    Serv.     Rocky    Mountain    Forest   & 


Range  Expt.  Sta.,  Sta.  Paper  8,  16  pp., 
illus. 

(11)   and  B.  C.  Goodell. 

1960.  Watershed  research  on  the  Fraser 
experimental  forest.  Jour.  Forestry  58:  272- 
275,  illus. 

(12)  McGuahey,  P.  H.,  and  Harry  Erlich. 

1960.  Economic  evaluation  of  water.  Part 
1,  A  search  for  criteria.  Water  Resources 
Center,  Univ.  of  Calif.    136  pp.,  illus. 

(13)  Panshin,  Alexis  J. 

1950.  Dimension  stock  and  other  uses  of 
aspen.  U.S.  Forest  Serv.  Lake  States  For- 
est Expt.  Sta.  Aspen  Rpt.  12,  18  pp. 

(14)  U.S.  Department  of  Agriculture,  Forest  Serv- 

ice. 

1955.      Rocky     Mountain     Region     Range 

Analysis  Handbook.    Appendix,  Chapter  5. 

(15)   

1958.  Timber  resources  for  America's  future. 
U.S.  Dept.  Agr.  Forest  Res.  Rpt.  14,  713 
pp.,  illus.  Wash.,  D.C.  U.S.  Govt.  Printing 
Office. 

(16)   


1960.  Rocky  Mountain  Forest  &  Range 
Expt.  Sta.  Annual  Report,  1960,  p.  77.  102 
pp.,  illus. 

(17)  U.S.    Department  of   Commerce,   Bureau  of 

the  Census. 

1963.    Lumber  production  and  mill  stocks 

1962.    Series:    M24T  (62) -1,  9  pp.    Wash., 

D.C. 

(18)  U.S.   Department  of  the  Interior,  Fish  and 

Wildlife  Service. 

1957.  Big  game  inventory  for  1955.  Bur. 
Sport  Fisheries  and  Wildlife.  WildUfe  Leaf- 
let 387. 

(19)  Wikstrom,  John  H. 

1957.  Lodgepole  pine  —  a  lumber  species. 
U.S.  Forest  Serv.  Intermountain  Forest  & 
Range  Expt.  Sta.  Res.  Paper  46,  15  pp., 
illus. 

(20)  Wygant,  Noel  D. 

1959.  Bark  beetle  control.  Jour.  Forestry 
57:    274-277,  illus. 


35 


APPENDIX 


TERMINOLOGY 

Forest  Land 

The  term  forest  land  includes  (a)  land 
which  is  at  least  10  percent  stocked  by  trees 
of  any  size  and  capable  of  producing  timber 
or  other  wood  products,  or  of  exerting  an  in- 
fluence on  the  climate  or  on  the  water  regime; 
(b)  land  from  which  the  trees  described  in 
(a)  have  been  removed  to  less  than  10  percent 
stocking,  and  which  has  not  been  developed 
for  other  use;  (c)  afforested  areas. 

At  the  time  the  fieldwork  for  this  report 
was  performed,  the  minimum  unit  of  area  for 
forest  land  classification  was  10  acres  with  a 
minimum  width  of  stringer  strips  of  120  feet. 

The  principal  classes  of  forest  land  are: 

Commercial  forest  land.  —  Forest  land 
which  is  (a)  producing,  or  is  physically  cap- 
able of  producing,  usable  crops  of  wood 
(usually  sawtimber);  (b)  economically  avail- 
able now  or  prospectively;  (c)  not  withdrawn 
from  timber  utilization. 

Noncommercial  forest  land.  —  Three  classes 
of  noncommercial  forest  land  are  recognized: 
Productive-reserved,  Unproductive-nonreserv- 
ed,  and  Unproductive-reserved. 

Productive-reserved  is  public  forest  land 
withdrawn  from  timber  utilization  through 
statute,  ordinance,  or  administrative  order, 
but  which  otherwise  qualifies  as  commercial 
forest  land. 

Unproductive  indicates  forest  land  incap- 
able of  yielding  usable  wood  products  (usually 
sawtimber)  because  of  adverse  site  conditions 
or  forest  land  so  physically  inaccessible  as  to 
be  unavailable  economically  in  the  foreseeable 
future. 


Forest  Types 

Forest  land  is  classified  into  types  on  the 
basis  of  tree  species;  the  type  name  is  that  of 
the  predominant  species.  The  predominant 
species  is  the  one  which  has  a  plurality  of  (a) 
gross  cubic  volume  in  sawtimber  and  pole- 
timber  stands,  or  (b)  the  number  of  stems  in 
seedling  and  sapling  stands.  Both  growing 
stock  and  cull  trees  are  considered  in  the 
classification.  Forest  types  which  occur  on 
both  commercial  and  noncommercial  forest 
land  are: 


Douglas-fir 
Ponderosa  pine 
Lodgepole  pine 
Limber  pine 


Bristlecone  pine 
Fir-spruce 
Aspen 
Cottonwood 


Two  additional   forest   types  which   occur 
only  on  noncommercial  forest  land  are: 
Pinyon-juniper 
Chaparral 

Tree-Size  Classes 

Sawtimber-size  tree 
A  tree  11.0  inches  d.b.h.  or  larger 
Pole-size  tree 

A  tree  5.0  to  10.9  inches  d.b.h. 
Seedling-sapling  trees 

Trees  at  least  1  foot  high  and  less  than  5.0 
inches  d.b.h. 

Tree-Merchantability  Classes 

Sawtimber  tree 

Live  tree  of  commercial  species,  11.0  inches 
d.b.h.  or  larger,  that  contains  at  least  one 
10-foot  log  to  a  merchantable  top  diameter 
and  having  the  hkelihood  of  eventually  con- 
taining at  least  a  16-foot  minimum  saw  log. 
Also,  at  least  one-third  of  the  board-foot 
volume  must  be  free  from  rot  or  other  de- 
fect. 


36 


Poletimber  tree 

Live  tree  of  commercial  species,  5.0  to  10.9 
inches  d.b.h.,  free  of  rot  and  having  the 
likehhood  of  growing  into  a  sawtimber  tree. 

Sapling  and  seedling  trees 
Live  trees  of  commercial  species,  less  than 
5.0  inches  d.b.h.,  with  form  and  quality  to 
qualify  as  potential  poletimber  trees. 

Growing  stock  trees 

Sawtimber  trees,  poletimber  trees,  saplings 

and  seedlings;  i.e.,  all  live  trees  except  cull 

trees. 

In  discussion  and  tables  on  volumes, 
growth,  and  mortality,  the  term  growing 
stock  refers  only  to  sawtimber  trees  and 
poletimber  trees;  i.e.,  all  live  trees  5  inches 
d.b.h.  and  larger  (except  cull  trees).  Sap- 
lings and  seedlings  are  not  part  oi  growing 
stock  in  this  usage  of  the  term. 

Cull  tree 

Live  tree  of  sawtimber  or  poletimber  size 
that  is  unmerchantable  for  saw  logs,  now 
or  prospectively,  because  of  rot  or  other 
defect,  or  species. 

Sound  cull  trees  include: 

a.  Sawtimber-size  trees  that  have  more 
than  two-thirds  of  their  gross  board-foot 
volume  in  cull  with  at  least  one-half  of  this 
cull  the  result  of  sweep,  crook,  or  other 
sound  defect.  Also  included  are  sound  trees 
which  do  not  contain  at  least  one  10-foot 
saw  log. 

b.  Poletimber-size  trees  that  are  unlikely 
to  grow  into  sawtimber  trees  because  of 
serious  fire  and  basal  scars,  broken  tops, 
severe  mistletoe,  crooks,  or  girdling  by  por- 
cupine.  No  rot  may  be  present. 

Rotten  cull  trees  include: 

a.  Sawtimber-size  trees  that  have  more 
than  two-thirds  of  their  gross  board-foot 
volume  in  cull,  with  more  than  half  of  the 
cull  due  to  rot. 


b.  Poletimber-size  trees  showing  any  evi- 
dence of  rot  in  the  main  stem. 

Mortality  tree 

A  tree  5.0  inches  d.b.h.  or  larger,  standing 

or  down,  which  has  died  within  the  past  5 

years  and  was  not  a  cull  tree  at  time  of 

death. 

Saluable  dead  tree 

Dead  tree  5.0  inches  d.b.h.  or  larger,  stand- 
ing or  down  (but  not  lying  on  the  ground) 
which  has  50  percent  of  more  of  its  cubic- 
foot  volume  in  sound  wood. 

Stand-Size  Classes 

Sawtimber  stands 

A  stand  with  a  minimum  net  volume  per 
acre  of  1,500  board  feet  (International  1/4- 
inch  rule)  in  sawtimber  trees.  Two  classes 
of  sawtimber  stands  are  recognized: 

Large  sawtimber. — A  stand  in  which  the 
majority  of  the  net  board-foot  volume  is  in 
sawtimber  trees  21.0  inches  d.b.h.  and 
larger. 

Small  sawtimber. — A  stand  in  which  the 
majority  of  the  net  board-foot  volume  is  in 
sawtimber  trees  from  11.0  to  20.9  inches 
d.b.h. 

Poletimber  stand 

Stand  failing  to  meet  the  sawtimber  stand 
specifications,  but  at  least  10  percent 
stocked  with  poletimber  and  larger  (5.0 
inches  d.b.h.  and  larger)  trees  and  with  at 
least  half  the  stocking  in  poletimber  trees. 

Seedling  and  sapling  stand 
A  stand  not  qualifying  as  either  a  sawtim- 
ber or  poletimber  stand,  but  having  at  least 
10  percent  stocking  of  trees  of  commercial 
species  and  with  at  least  half  the  stocking 
in  seedling  and  sapling  trees. 

Nonstocked  area 

An   area   not  qualifying   as   a   sawtimber, 

poletimber,  or  a  seedling-sapling  stand;  i.e.. 


37 


normally  an  area  less  than  10  percent 
stocked. 

Stocking 

Stocking  is  a  measure  of  the  degree  to 
which  growing  space  is  utilized  by  trees.  In 
this  report  it  is  expressed  as  the  percentage  of 
the  available  space  that  is  occupied  by  tree 
crowns  as  viewed  on  aerial  photographs. 

Well-stocked  stand 

A  stand  that  is  70  percent  or  more  covered 

by  tree  crowns. 

Medium-stocked  stand 

A  stand  with  40  to  70  percent  coverage  by 

tree  crowns. 

Poorly  stocked  stand 

A  stand  with  10  to  40  percent  coverage  by 

tree  crowns. 

Nonstocked  area 

An  area  with  less  than  10  percent  coverage 

by  tree  crowns. 

Timber  Volume 

All-timber  volume 

Volume  in  cubic  feet  of  sound  wood  in  the 
bole  of  growing  stock,  cull,  and  salvable 
dead  trees  5.0  inches  and  larger  in  diameter 
at  breast  height,  from  stump  to  a  minimum 
4.0-inch  top  inside  bark. 

Growing  stock  volume 
Net  volume  in  cubic  feet  of  sawtimber  trees 
and  poletimber  trees  from  stump  to  a  mini- 
mum 4.0-inch  top  inside  bark. 

Live  sawtimber  volume 
Net  volume  in    board    feet.  International 
14  -inch  rule,  of  the  saw  log  portion  of  saw- 
timber trees. 

Saw  log  portion 

That  portion  of  the  bole  of  sawtimber  trees 

between  the  stump  and  the  merchantable 

top. 


Merchantable  top 

The  point  at  which  the  upper  limit  of  saw 
log  merchantability  is  limited  either  by 
limbs  or  by  a  minimum  diameter.  The  latter 
varies  with  diameter  class,  ranging  from  5 
inches  inside  bark  for  trees  11  inches  at 
breast  height  to  10  inches  for  trees  26 
inches  or  larger. 

Upper-stem  portion 

That  part  of  the  bole  of  sawtimber  trees 
above  the  merchantable  top  to  a  minimum 
top  diameter  of  4.0  inches  inside  bark. 

Quality  class 

A  classification  of  sawtimber  volume  in 
terms  of  log  grades.  Four  grades  are  recog- 
nized and  distinguished  by  the  occurrence 
and  characteristics  of  knots.  The  log  grades 
corresponding  to  the  quaUty  classes  are: 

Grade  1  (select  logs)  are  essentially 
smooth  and  surface  clear,  except  that  in 
logs  16  inches  and  larger  in  diameter  a  few 
visible  knots  are  permitted,  providing  there 
are  no  more  than  1  large  knot,  or  2  medium 
or  small  knots,  or  4  pin  knots.  Knot  sizes 
for  all  grades  are: 

Pin  knots — 0.5  inch  or  less 
Small  knots — 0.5  to  0.75  inch 
Medium  knots — 0.75  to  1.5  inches 
Large  knots — over  1.5  inches 

Occasional  logs  having  a  greater  number  of 
knots  are  admitted  provided  these  knots 
may  be  boxed  in  an  area  not  exceeding  one- 
third  the  area  of  one  face  or  an  equivalent 
area  of  two  faces. 

Grade  2  (shop  logs)  display  relatively 
few  knots  of  any  size,  so  spaced  that  at 
least  50  percent  of  the  surface  of  the  log  is 
in  smooth,  clear  areas,  the  size  of  which 
must  be  at  least  one-fourth  the  girth  of  the 
log  in  width,  by  4  feet  or  more  in  length. 

A  log  with  no  more  than  12  medium  or 
smaller  knots,  or  more  than  8  large  ones, 
may  be  immediately  classed  as  grade  2.  If 
this  number  of  knots  is  exceeded,  the  clear 
area  basis  governs. 
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Grade  3  (common  logs)  display  either 
(a)  pin,  small,  or  medium  knots  of  which 
80  percent  are  either  live  or  will  cut  out 
red  (intergrown)  beneath  the  slab,  or  (b) 
16  dead  knots  (an  average  of  4  per  face) 
averaging  medium  in  size. 

Grade  4  (low  common  logs)  display  me- 
dium, large,  and  very  large  live  and/or  dead 
knots  in  excess  of  the  numbers  permitted 
in  grades  2  and  3. 

Growth 

Net  annual  growth  of  sawtimber  or  growing 
stock 

The  average  annual  change,  calculated 
from  the  total  change  over  a  10-year  period, 
in  net  board-foot  or  cubic-foot  volume  of 
Uve  sawtimber  or  growing  stock  on  commer- 
cial forest  land. 

Mortality 

Net  annual  mortality  of  sawtimber  or  grow- 
ing stock 

The  average  annual  net  board-foot  or  cubic- 
foot  volume  removed  from  live  sawtimber 
or  growing  stock  through  death,  calculated 
from  the  total  net  volume  removed  by  such 
causes  over  a  10-year  period. 


Ownership  Classes 

National  Forest  lands 

Federal  lands  which  have  been  designated 
by  Executive  order  or  statute  as  National 
Forests  or  purchase  units,  and  other  lands 
under  the  administration  of  the  Forest  Ser- 
vice, including  experimental  areas  and 
Bankhead-Jones  Title  III  lands. 

Other  Federal  lands 

Federal  lands  other  than  National  Forests, 
including  lands  administered  by  the  Bureau 
of  Land  Management,  Bureau  of  Indian 
Affairs,  and  miscellaneous  Federal  agencies. 

State  lands 

Lands  owned  by  the  State. 

Forest  industry  lands 

Lands  owned  by  companies  or  individuals 

operating  wood-using  plants. 

Farmer-owned  lands 

Lands  owned  by  operators  of  farms. 

Miscellaneous  private  lands 
Privately  owned  lands  other  than  forest- 
industry  or  farmer-owned  lands. 


Timber  Cut 

Timber  cut  from  growing  stock 
The  volume  of  sound  wood  in  live  sawtim- 
ber and  poletimber  trees  cut  for  forest  pro- 
ducts during  a  specified  period,  including 
both  roundwood  products  and  logging  resi- 
dues. 

Timber  cut  from  sawtimber 
The  net  board- foot  volume  of  live  sawtim- 
ber trees  cut  for  forest  products  during  a 
sp>ecified  period,  including  both  roundwood 
products  and  logging  residues. 

Logging  residues  from  growing  stock 
The  net  cubic-foot  volume  of  Uve  sawtimber 
and  poletimber  trees  cut  or  killed  by  log- 
ging  on   commercial   forest   land   and   not 
converted  to  timber  products. 


Principal  Tree  Species 


Softwoods 


Douglas-fir 
Fir,  subalpine 
Fir,  corkbark 
Fir,  white 
Juniper 

Pine,  bristlecone 
Pine,  limber 
Pine,  lodgepole 
Pine,  ponderosa 
Spruce,  Engelmann 
Spruce,  blue 


Pseudotsuga  menziesii 
Abies  lasiocarpa 
A.  lasiocarpa  arizonica 
A.  concolor 
Juniperus  spp. 
Pinus  aristata 
P.  flexilis 
P.  contorta 
P.  ponderosa 
Picea  engelmannii 
P.  pungens 


Hardwoods 


Aspen,  quaking 
Cottonwood,  black 


Populus  tremuloides 
Populus  trichocarpa 


39 


SURVEY  METHODS 


Area  statistics  were  determined  by  two 
methods:  (1)  On  National  Forests,  forest 
lands  were  mapped  on  aerial  photographs  ac- 
cording to  type,  stand  size,  and  crown  den- 
sity. Photo  delineations  were  then  transferred 
to  base  maps.  Non-National  Forest  lands 
within  National  Forest  were  delineated  on  the 
maps  according  to  the  ownership  class.  Maps 
were  then  dot-counted  to  obtain  the  estimates 
of  area  by  the  various  land  and  forest  classes 
and  by  ownership.  (2)  For  lands  outside 
National  Forests  a  sampling  procedure  was 
used.  Points  were  classified  on  aerial  photos 
to  determine  the  proportion  of  area  by  forest 
versus  nonforest,  class  of  forest,  and  owner- 
ship. A  percentage  of  the  points  was  checked 
on  the  ground  for  correctness  of  classification. 
Results  of  the  field  check  were  then  used  to 
adjust  the  map  and  photo  estimates  of  pro- 
portions. Acreages  were  determined  by  apply- 
ing the  adjusted  proportions  to  the  area 
outside  National  Forests. 

Volume  estimates  are  based  on  tree  meas- 
urements taken  on  2,196  sample  areas  located 
at  random  on  commercial  forest  lands.  Sam- 
ple locations  were  pricked  on  aerial  photos 
then  located  on  the  ground  and  established 
on  a  permanent  basis  to  permit  remeasure- 
ment  on  future  surveys.  Each  location  con- 
sisted of  a  pair  of  circular  plots,  5  chains 
apart.  Each  plot  consisted  of  four  circular 
subplots  with  a  common  center.  The  area  of 
subplots  and  kind  of  trees  tallied  on  them 


are  as  follows: 

1/500  acre  —  live  seedling-sapling-size  trees 

1/50  acre  —  live  pole-size  trees 

1/5  acre  —  live  sawtimber-size  trees,  and 

all   salvable    dead   trees    (pole-size   and 

saw-timber-size) 
1/3  acre  —  mortality  trees  of  pole-size  and 

larger 

In  addition  to  making  the  customary 
measurements  and  classifications  of  trees  for 
volume  and  quality,  increment  borings  were 
taken  for  growth  estimates. 

Formulas  equating  field  measurements  to 
volume,  growth,  and  mortality  were  applied 
as  part  of  the  machine  data  processing  to 
provide  average  volumes  per  acre  for  the 
various  classifications  based  on  type,  size, 
stocking,  etc.  These  averages,  applied  to  area 
estimates,  provided  volumes  shown  in  statis- 
tical tables. 

Estimates  of  timber  cut  are  based  on 
periodic  surveys  of  forest  industries.  The 
latest  surveys  are  for  1962  and  are  the  basis 
for  data  shown  in  the  appendix  tables.  Utili- 
zation trends  discussed  in  the  text  are  based 
mainly  on  lumber  production  data,  since  com- 
plete information  on  output  of  all  products 
for  years  prior  to  1957  is  not  available.  Data 
for  estimating  the  volume  of  logging  residues 
are  obtained  by  special  studies  on  active 
woods  operations. 
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RELIABILITY  OF  ESTIMATES 


Data  collected  by  sampling  are  not  entirely 
reliable;  i.e.,  there  is  a  sampling  error.  Suffi- 
cient samples  are  taken  to  insure  that  the 
error  is  not  above  a  specified  maximum. 
Magnitude  of  the  errors  associated  with  area 
and  volume  estimates  for  Colorado  have  been 
determined  by  statistical  analysis  of  the  data. 

Estimates  of  acreage  of  the  various  classes 


of  forest  land  were  determined  by  two  proce- 
dures —  mapping  (11.8  million  acres)  and 
sampling  (10.8  milHon  acres).  There  are  no 
sampling  errors  for  the  mapped  area.  Samp- 
ling errors  for  the  sampled  portion  and  for  the 
total  estimates  of  commercial  and  noncom- 
mercial breakdowns  are  shown  in  the  follow- 
ing tabulation: 


Mapped 

area 

Sampled  area 

Total  forest  area 

Area 
M  acres 

SE 

Area 
M  acres 

SE 
Acres 

Percent 

A  rea 
M  acres 

SE 

Acres 

Percent 

Commercial 
Noncommercial 

9,149 
2,614 

0 
0 

3,126 
7,694 

41,888 
148,492 

1.34 
1.93 

12,275 
10,308 

41,888 
148,492 

0.34 
1.44 

Total 

11,763 

10,820 

22,583 

The  sampling  error  for  the  estimated 
17,337  million  cubic  feet  of  growing  stock  in 
Colorado  is  ±1.8  percent. 

The  sampling  error  for  the  total  timber  cut 
in    1962    from    growing   stock    (37,556   cubic 


feet)  is  estimated  at  ±2.1  percent. 

All  errors  are  computed  on  the  basis  of 
odds  of  two  out  of  three  that  values  which 
would  result  from  a  100-percent  cruise  would 
lie  within  the  range  indicated  by  the  error. 
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APPEMDIX  TABLES 


Table  1. — Area  by  land  classes, 
Colorado,  1959 


Land  class 


Thousand 
acres 


Commercial  forest  land  12,275 

Unproductive  forest  land  9,843 

Productive-reserved  forest  land  465 

Total  forest  land  22,583 

Nonforest  land  43,927 

All  land  '66,510 


^From    U.S.    Bureau    of    the    Census,    Land   and 
Water  Areas  of  the  United  States,  1950. 


Table  2. — Area  of  commercial  forest  land  by 
ownership  classes,  Colorado,  1959 


Ownership  class 


Thousand 
acres 


National  Forest  8,384 

Other  Federal: 

Bureau  of  Land  Management  415 

Indian  103 

Miscellaneous  Federal  5 

Total  other  Federal  523 

State  190 

County  and  municipal  45 

Farmer-owned  2,649 

Miscellaneous  private^  484 

All  ownerships  12,275 


^Forest  industry  has  been  combined  with  mis- 
cellaneous private  to  avoid  disclosure  of  holdings  of 
an  individual  owner. 


Table  3. — Area  of  commercial  forest  land  by  stand-size  and 
ownership  classes,  Colorado,  1959 


Stand-size  class 


All 
ownerships 


National 
Forest 


Other 
public 


Farmer^ 

and  misc. 

private 


Sawtimber  stands: 
Large  sawtimber 
Small  sawtimber 

Total 


Thousand  acres 

449 
5,903 

388                          38 

4,252                         393 

23 

1,258 

6,352 

4,640                         431 

1,281 

Poletimber  stands 
Saphng  and 

seedling  stands 
Nonstocked  areas 

All  classes 


4,990 

499 

434 


12,275 


3,240 

342 
162 


8,384 


300 

20 

7 


758 


1,450 

137 
265 


3,133 


''Forest  industry  has  been  combined  with  farmer  and  miscellaneous  private  to  avoid  disclosure  of  hold- 
ings of  an  individual  owner. 
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Table  4. — Area  of  commercial  forest  land,  by  stand-size  volume  classes  for  sawtimber 

and  other  stand-size  classes,  Colorado,  1959 


Area  by  stand-size 

classes 

Stand  volumes 

per  acre^ 

All 

Sawtimber 

Other 

stands 

stands 

stands 

Thousand  acres 

Less  than  1,500  board  feet 

5,090 

8 

5,082 

1,500  to  5,000  board  feet 

4,436 

3,599 

837 

5,000  to  10,000  board  feet 

968 

964 

4 

10,000  to  20,000  board  feet 

1,774 

1,774 

— 

More  than  20,000  board  feet 

7 

7 

— 

All  classes 

12,275 

6,352 

5,923 

^Net  volume.  International  '/4-inch  rule. 


Table  5. — Area  of  commercial  forest  land,  by  stocking  classes  of  all  live  trees  and  by 

stand-size  classes,  Colorado,  1959 


Stocking  class 

All 
stands 

Sawtimber 
stands 

Poletimber 
stands 

Sapling 

and 

seedling 

stands 

Nonstocked 
stands 

Thousand  acres 

70  percent  or  more 
40  to  70  percent 
10  to  40  percent 
Less  than  10  percent 

3,561 

5,789 

2,491 

434 

1,741 
3,099 
1,512 

1,658 

2,395 

937 

162 
295 

42 

434 

All  classes 

12,275 

6,352 

4,990 

499 

434 

Table  6. — Area  of  commercial  forest  land,  by  forest  types  and 
ownership  classes,  Colorado,  1959 


Forest  type 


All 
ownerships 


Public 
ownerships 


Private 
ownerships 


Douglas-fir 

Ponderosa  pine 

Lodgepole  pine 

Limber  and  bristlecone  pine 

Fir-spruce 

Aspen 

Cottonwood 

All  types 


12,275 


Thousand  acres 


1,451 

1,056 

395 

2,347 

1,180 

1,167 

2,068 

1,693 

375 

139 

98 

41 

3,393 

3,067 

326 

2,794 

2,025 

769 

83 

23 

60 

9,142 


3,133 
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Table  7. — Area  of  commercial  forest  land  by  forest  types  and 
by  stand-size  classes,  Colorado,  1959 


Forest  type 


All 
stands 


Sawtimber 
stands 


Poletimber 
stands 


Sapling  and 

seedling 

stands 


Nonstocked 
stands 


Thousand  acres 


Douglas-fir 

1,451 

1,046 

397 

4 

4 

Ponderosa  pine 

2,347 

1,504 

553 

5 

285 

Lodgepole  pine 

2,068 

714 

1,252 

95 

7 

Limber  pine^ 

139 

62 

73 

3 

1 

Fir-spruce 

3,393 

2,746 

485 

27 

135 

Aspen 

2,794 

201 

2,226 

365 

2 

Cottonwood 

83 

79 

4 

(2) 

(2) 

All  types 

12,275 

6,352 

4,990 

499 

434 

^Includes  the  area  of  bristlecone  pine. 
-Less  than  0.5  thousand  acres. 


Table  8. — Area  of  noncommercial  forest  land,  by  forest  types,  Colorado,  1959 


Forest  type 


All 
areas 


Productive 

reserved 

areas 


Unproductive 
areas 


Douglas-fir 

Ponderosa  pine 

Lodgepole  pine 

Limber  pine- 

Fir-spruce 

Aspen 

Cottonwood 

Chaparral 

Pinyon-juniper 

Other 

All  types 


Thousand  acres 

15 

15 

22 

22 

89 

89 

10 

(1) 

341 

315 

341 

24 

(1) 

(1) 

3,704 

— 

4,674 

(1) 

1,112 

— 

10,308 


465 


(1) 


10 

26 

317 

3,704 
4,674 
1,112 


9,843 


^Less  than  0.5  thousand  acres. 
-Includes  the  area  of  bristlecone  pine. 
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Table  9. — Number  of  growing-stock  trees  on  commercial  forest  land,  by  diameter  classes  and 

by  softwoods  and  hardwoods,  Colorado,  1959 

^'OiShesr^  All  species  Softwood  Hardwood 

Thousand  trees 


1.0-  2.9 

2,143,927 

1,195,509 

948,418 

3.0-  4.9 

1,650,491 

832,373 

818,118 

5.0-  6.9 

869,598 

549,654 

319,944 

7.0-  8.9 

482,383 

354,717 

127,666 

9.0-10.9 

261,666 

220,327 

41,339 

11.0-12.9 

141,913 

125,164 

16,749 

13.0-14.9 

84,814 

76,822 

7,992 

15.0-16.9 

49,008 

45,350 

3,658 

17.0-18.9 

27,510 

25,791 

1,719 

19.0-28.9 

32,804 

31,694 

1,110 

29.0-38.9 

1,787 

1,787 

— 

39.0  and  larger 

58 

58 

— 

All  classes 

5,745,959 

3,459,246 

2,286,713 

Table  10. — Number  of  cull  and  salvable  dead  trees  on  commercial  forest  land, 
by  diameter  groups  and  by  softwoods  and  hardwoods,  Colorado,  1959 


D.B.H.  class 
(inches) 

Cull  trees 

Salvable 
dead  trees 

Thousana 

I  trees 

Softwoods: 
5.0-  8.9 
9.0-18.9 
19.0  and  larger 

58,929 

24,144 

2,380 

80,351 

84,343 

8,919 

Total 

85,453 

173,613 

Hardwoods: 
5.0-10.9 
11.0-18.9 
19.0  and  larger 

255,030 

8,480 

312 

38,032 

2,692 

94 

Total 

263,822 

40,818 

All  species 

349,275 

214,431 
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Table  11. — Volume  of  timber  on  commercial  forest  land,  by  class 
timber  and  by  softwoods  and  hardwoods,  Colorado,  1959 


of 


Class  of  timber 

All  species 

Softwoods 

Hardwoods 

Thousand  cubic  feet 

Sawtimber  trees: 
Saw-log  portion 
Upper-stem  portion 

8,807,057 
922,261 

8,274,777 
756,035 

532,280 
166,226 

Total 

9,729,318 

9,030,812 

698,506 

Poletimber  trees' 

All  growing-stock  trees 

Sound  cull  trees: 

Sawtimber-size  trees 
Poletimber-size  trees 

7,607,288 
17,336,606 

41,441 

234,757 

5,866,135 
14,896,947 

37,424 
183,165 

1,741,153 
2,439,659 

4,017 
51,592 

Total 

276,198 

220,589 

55,609 

Rotten  cull  trees: 

Sawtimber-size  trees 
Poletimber-size  trees 

297,054 
875,241 

183,784 
98,568 

113,270 
776,673 

Total 

1,172,295 

282,352 

889,943 

Salvable  dead  trees: 

Sawtimber-size  trees 
Poletimber-size  trees 

2,390,611 
938,457 

2,317,901 
785,005 

72,710 
153,452 

Total 

3,329,068 

3,102,906 

226,162 

All  timber 

22,114,167 

18,502,794 

3,611,373 

^Poletimber  trees  are  trees  5.0  inches  d.b.h.  to  10.9  inches  d.b.h. 


Table  12. — Volume  of  growing  stock  and  sawtimber  on  commercial  forest  land, 
by  ownership  classes  and  by  softwoods  and  hardwoods,  Colorado,  1959 


Ownership  class 

All  species 

Softwoods 

Hardwoods 

GROWING  STOCK 

(Million  cubic  feet) 

National  Forest 

Other  public 

Farmer  and  misc.  private' 

13,796 

782 
2,759 

12,044 

650 

2,203 

1,752 

132 
556 

All  ownerships 

17,337 

14,897 

2,440 

SAWTIMBER 

(Million  board  feet)'- 

National  Forest 

Other  pubhc 

Farmer  and  misc.  private' 

43,231 
2,172 
7,328 

40,573 
1,920 
6,457 

2,658 
252 
871 

All  ownerships 

52,731 

48,950 

3,781 

^Forest  industry  has  been  combined  with  farmer  and  miscellaneous  private  to  avoid  disclosure  of  hold- 
ings of  an  individual  owner. 

'International  Y4-inch  rule.    Volumes  are  for  trees  11.0  inches  d.b.h.  and  larger. 
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Table  13. — Volume  of  growing  stock  and  sawtimber  on  commercial  forest  land, 
by  stand-size  classes  and  by  softwoods  and  hardwoods,  Colorado,  1959 


Stand-size  class 

All  species 

Softwoods 

Hardwoods 

GROWING  STOCK 

(Million  cubic  feet) 

Sawtimber  stands 
Poletimber  stands 
Sapling  and  seedling  stands 
Nonstocked  areas 

12,562 

4,635 

107 

33 

11,818 

2,982 

65 

32 

744 

1,653 

42 

1 

All  classes 

17,337 

14,897 

2,440 

SAWTIMBER 

(Million  board  feet)^ 

Sawtimber  stands 
Poletimber  stands 
Sapling  and  seedling  stands 
Nonstocked  areas 

46,477 

6,052 

83 

119 

44,206 

4,561 

64 

119 

2,271 

1,491 

19 

All  classes 

52,731 

48,950 

3,781 

'International  l/4-inch  rule.    Volumes  are  for  trees  11.0  inches  d.b.h.  and  larger. 


Table  13a.- 


Stand-size  class 


-Volume  of  growing  stock  and  sawtimber  on  commercial  forest  land, 
by  stand-size  classes  and  by  species,  Colorado,  1959 


All         Douglas- 
species  fir 


Ponder-  Lodge- t  -^i       r^ 

,      Limber  1  rue 
osa         pole  ,      <■•     ., 

'  •  pine'      firs- 

pine        pine      ' 


Other 

Spruce^  soft-    Aspen 

woods 


Cotton- 
wood 


Other 
hard- 
woods 


GROWING  STOCK 

(Million  cubic  feet) 


Sawtimber  stands 
Poletimber  stands 
Sapling  and 

seedling  stands 
Nonstocked  areas 

All  classes 


12,562 

1,216 

805 

1,675 

131 

2,117 

5,873 

1 

665 

75 

4 

4,635 

365 

192 

1,574 

56 

282 

512 

1 

1,650 

1 

2 

107 

9 

4 

37 

2 

6 

7 

— 

42 

— 

— 

33 

— 

16 

(41 

— 

4 

12 

— 

1 

— 

— 

17,337     1,590     1,017     3,286     189     2,409       6,404       2     2,358       76       6 


SAWTIMBER 

(Million  board  feet)' 


Sawtimber  stands 
Poletimber  stands 
Sapling  and 

seedling  stands 
Nonstocked  areas 

All  classes 


6,052 

83 
119 


4,649 
752 

10 


3,264 
432 

13 

74 


4,644     392     6,358     24,899 
1,365       73        427       1,512 


15 


11 

41 


—  1,975     285     11 

—  1,488         3     — 

—  19       —     — 


52,731     5,411     3,783     6,024     472     6,797     26,463 


3,482     288     11 


''■Includes  a  minor  volume  of  bristlecone  pine. 
-Subalpine  and  white  firs. 
^Engelmann  and  blue  spruce. 
*Less  than  0.5  million  cubic  feet. 
■'International  ^-inch  log  rule.    Volumes  are 


for  trees  11.0  inches  d.b.h  and  larger. 
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Table  14. — Volume  of  growing  stock  on  commercial  forest  land, 
by  species  and  diameter  groups,  Colorado,  1959 


Diameter 

group   (inches 

at  breast  height) 

Species 

All 

5.0  to 

11.0  to 

21.0  to 

31.0  to 

41.0  and 

classes 

10.9 

20.9 

30.9 

40.9 

larger 

Million  cubic 

'  feet 

Softwoods: 

Douglas-fir 

1,590 

555 

757 

209 

67 

2 

Ponderosa  pine 

1,017 

208 

581 

174 

53 

1 

Lodgepole  pine 

3,286 

2,191 

1,075 

20 

— 

— 

Limber  pine^ 

189 

97 

84 

8 

— 

— 

White  fir 

328 

76 

147 

99 

6 

— 

Subalpine  fir 

2,081 

1,026 

985 

68 

2 

— 

Spruce- 

6,404 

1,712 

3,591 

1,037 

64 

— 

Other  softwoods 

2 

1 

1 

— 

— 

— 

Total 

14,897 

5,866 

7,221 

1,615 

192 

3 

Hardwoods: 

Aspen 

2,358 

1,720 

631 

7 

— 

— 

Cottonwood 

76 

17 

48 

11 

— 

— 

Other  hardwoods 

6 

4 

2 

(3) 

— 

— 

Total 

2,440 

1,741 

681 

18 

— 

— 

All  species 

17,337 

7,607 

7,902 

1,633 

192 

3 

^Includes  a  minor  volume  of  bristlecone  pine. 
-Engelmann  and  blue  spruce. 
'■"■Less  than  0.5  million  cubic  feet. 

Table  14a. — Volume  of  sawtimber  on  commercial  forest  land,  by  International  14-inch 
log  rule,  species,  and  diameter  groups,  Colorado,  1959 


Diameter  i 

jroup    (inches  at  breast 

height) 

Species 

All 

11.0  to 

21.0  to 

31.0  to 

41.0  and 

classes 

20.9 

30.9 

40.9 

larger 

Million  board  feet 

Softwoods: 

Douglas-fir 

5,411 

3,801 

1,207 

393 

10 

Ponderosa  pine 

3,783 

2,586 

850 

344 

3 

Lodgepole  pine 

6,024 

5,910 

114 

— 

— 

Limber  pine' 

472 

432 

40 

— 

— 

White  fir 

1,342 

751 

557 

34 

— 

Subalpine  fir 

5,455 

5,069 

375 

11 

— 

Spruce- 

26,463 

19,885 

6,174 

401 

3 

Other  softwoods 

— 

— 

— 

— 

— 

Total 

48,950 

38,434 

9,317 

1,183 

16 

Hardwoods: 

Aspen 

3,482 

3,445 

37 

— 

— 

Cottonwood 

288 

234 

54 

— 

— 

Other  hardwoods 

11 

9 

2 

— 

— 

Total 

3,781 

3,688 

93 

— 

— • 

All  species 

52,731 

42,122 

9,410 

1,183 

16 

^Includes  a  minor  volume  of  bristlecone  pine. 
^Engelmann  and  blue  spruce. 
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Table  14b. — Volume  of  sawtimber  on  commercial  forest  land  by  Scribner  log  rule, 
species,  and  diameter  groups,  Colorado,  1959 


Diameter  g 

roup   (inches  at  breast 

height) 

Species 

All 

11.0  to 

21.0  to 

31.0  to 

41.0  and 

classes 

20.9 

30.9 

40.9 

larger 

Million  board  feet 

Softwoods: 

Douglas-fir 

4,550 

3,122 

1,059 

359 

10 

Ponderosa  pine 

3,043 

2,006 

718 

316 

3 

Lodgepole  pine 

5,020 

4,918 

102 

— 

— 

Limber  pine' 

386 

350 

36 

— 

— 

White  fir 

1,156 

629 

496 

31 

— 

Subalpine  fir 

4,614 

4,270 

334 

10 

— 

Spruce- 

22,862 

17,011 

5,482 

367 

2 

Other  softwoods 

— 

— 

— 

— 

— 

Total 

41,631 

32,306 

8,227 

1,083 

15 

Hardwoods: 

Aspen 

2,966 

2,933 

33 

— 

— 

Cottonwood 

245 

197 

48 

— 

— 

Other  hardwoods 

10 

8 

2 

— 

— 

Total 

3,221 

3,138 

83 

— 

— 

All  species 

44,852 

35,444 

8,310 

1,083 

15 

^Includes  a  minor  volume  of  bristlecone  pine. 
"^Engelmann  and  blue  spruce. 

Table  15. — Volume  of  sawtimber  on  commercial  forest  land,  by  species^ 
and  quality  classes,  Colorado,  1959 


Species 


All 
classes 


Quality  classes 


Million  board  feet- 


Softwoods: 

Ponderosa  pine 

Total 


3,783 


138 


258 


792 


2,595 


3,783 


138 


258 


792 


2,595 


^Ponderosa  pine  is  the  only  species  graded. 

-International  -inch  rule.   Volumes  are  for  trees  11.0  inches  d.b.h.  or  larger. 


Table  16. — Volume  of  salvable  dead  sawtimber-size  trees  on 

commercial  forest  land,  by  softwoods  and  hardwoods, 

Colorado,  1959 


Species  group 


Volume 


Softwoods 
Hardwoods 

All  species 


Thousand  board  feet^ 

12,779  rOCtO 
393     -  -  -r 

13,172 


^International  y4-inch  rule.    Volumes  are  for  trees  11.0  inches  d.b.h. 
and  larger. 
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Table  17. — Net  annual  growth  and  annual 

cut  of  growing  stock  on  commercial 

forest  land,  by  species,  Colorado 


Table  18. — Net  annual  growth  and  annual 

cut  of  sawtimber  on  commercial  forest 

land,  by  species,  Colorado 


Net  annual 

Annual 

Net  annual 

Annual 

Species 

growth 

timber  cut 

Species 

growth 

timber  cut 

1959 

1962 

1959 

1962 

Thousand 

cubic  feet 

Softwoods: 

Thousand 

board  feet^ 

Softwoods: 

Douglas-fir 

8,385 

1,410 

Douglas-fir 

-895 

7,574 

Ponderosa  pine 

14,992 

4,269 

Ponderosa  pine 

58,486 

23,112 

Lodgepole  pine 

44,299 

12,611 

Lodgepole  pine 

70,753 

68,364 

True  firs 

-9,831 

1,183 

True  firs 

-75,027 

6,409 

Spruce^ 

63,625 

16,415 

Spruce^ 

269,047 

88,757 

Other  softwoods 

2,297 

0 

Other  softwoods 
Total 

6,858 

0 

Total 

123,767 

35,888 

329,222 

194,216 

Hardwoods 

37,589 

1,668 

Hardwoods 

90,513 

1,385 

All  species 

161,356 

37,556 

All  species 

419,735 

195,601 

^Engelmann  and  blue  spruce. 


^International    y4-inch    rule.     Volumes    are    for 
trees  11.0  inches  d.b.h.  and  larger. 
-Engelmann  and  blue  spruce. 


Table  19. — Net  annual  growth  and  annual  cut  of  growing  stock  on  commercial  forest  land, 
by  ownership  classes  and  by  softwoods  and  hardwoods,  Colorado 


Species 
group 

All 
ownerships 

National                         Other 
Forest                           public 

Farmer' 

and  misc. 

private 

NET  ANNUAL  GROWTH,  1959 
(Thousand  cubic  feet) 

Softwoods 
Hardwoods 

123,767 
37,589 

89,235                      7,657 
30,159                       1,542 

26,875 
5,888 

All  species 

161,356 

119,394                     9,199 

32,763 

ANNUAL  TIMBER  CUT,  1962 
(Thousand  cubic  feet) 

Softwoods 
Hardwoods 

35,888 
1,668 

29,393                     3,445 
1,366                         160 

3,050 
142 

All  species 

37,556 

30,759                      3,605 

3,192 

^Forest  industry  has  been  combined  with  farmer  and  miscellaneous  private  to  avoid  disclosure  of  hold- 
ings of  an  individual  owner. 


50 


Table  20. — Net  annual  growth  and  annual  cut  of  sawtimber  on  commercial  forest  land, 
by  ownership  classes  and  by  softwoods  and  hardwoods,  Colorado 


Species 
group 

All 

ownerships 

National                         Other 
Forest                            public 

Farmer' 

and  misc. 

private 

NET  ANNUAL  GROWTH,  1959 
(Thousand  board  feet)' 

Softwoods 
Hardwoods 

329,222 
90,513 

235,469                      23,577 
60,892                        5,478 

70,176 
24,143 

All  species 

419,735 

296,361                      29,055 

94,319 

ANNUAL  TIMBER  CUT,  1962 
(Thousand  board  feet)"^ 

Softwoods 
Hardwoods 

194,216 
1,385 

159,063                       18,645 
1,134                            133 

16,508 
118 

All  species 

195,601 

160,197                      18,778 

16,626 

^Forest  industry  has  been  combined  with  farmer  and  miscellaneous  private  to  avoid  disclosure  of  hold- 
ings of  an  individual  owner. 

-International  ^-inch   rule.    Volumes  are  for  trees  11.0  inches  d.b.h.  and  larger. 

Table  21. — Annual  mortality  of  growing  stock  and  sawtimber 
on  commercial  forest  land,  by  species,  Colorado,  1959 


Species 

Growing  stock 

Sawtimber 

Thousand 
cubic  feet 

Thousand 
board  feet^ 

Softwoods: 
Douglas-fir 
Ponderosa  pine 
Lodgepole  pine 
True  firs 
Spruce 
Other  softwoods 

14,968 

3,967 
12,593 

54,844 

20,439 

269 

82,679 

20,178 

42,509 

219,133 

108,835 

1,133 

Total 

107,080 

474,467 

Hardwoods 

33,191 

75,051 

All  species 

140,271 

549,518 

^International    '/4-inch    rule.     Volumes    are    for 
trees  11.0  inches  d.b.h.  and  larger. 
-Engelmann  and  blue  spruce. 

Table  22. — Annual  mortality  of  growing  stock  and  sawtimber  on  commercial  forest  land 
by  ownership  classes  and  by  softwoods  and  hardwoods,  Colorado,  1959 


Ownership  class 

Growing  stock 

Sawtimber 

All  species 

Softwood 

Hardwood 

All  species 

Softwood 

Hardwood 

Thousand  cubic  feet 

Thousand  board  f 

eet' 

National  Forest  lands 
Other  public  lands 
Farmer  and  miscellaneous 
private  lands'^ 

108,740 
5,916 

25,615 

88,049 
3,700 

15,331 

20,691 

2,216 
10,284 

451,378 
18,010 

80,130 

399,141 
14,129 

61,197 

52,237 
3,881 

18,933 

All  ownerships 

140,271 

107,080 

33,191 

549,518 

A1A,AQ1 

75,051 

^International   y4-inch   rule.     Volumes  are  for  trees  11.0  inches  d.b.h.  and  larger. 

^Forest  industry  has  been  combined  with  farmer  and  miscellaneous  private  to  avoid  disclosure  of  hold- 
ings of  an  individual  owner. 
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Table  23. — Annual  mortality  of  growing  stock  and  sawtimber  on  commercial  forest  land, 
by  causes  and  by  softwoods  and  hardwoods,  Colorado,  1959 


Cause  of 

Growing  stock 

Sawtimber 

death 

All  species 

Softwoods 

Hardwoods 

All  species 

Softwoods 

Hardwoods 

Thousand  cubic  feet 

Thousand  board  feet^ 

Fire 

Insects 
Disease 
Other 
Unknown 

279 
45,301 
70,650 
20,156 

3,885 

266 

44,743 

42,436 

16,715 

2,920 

13 

558 

28,214 

3,441 

965 

1,076 

204,574 

248,193 

81,930 

13,745 

1,074 

202,815 

185,122 

74,390 

11,066 

2 

1,759 

63,071 

7,540 

2,679 

All  causes 

140,271 

107,080 

33,191 

549,518 

474,467 

75,051 

^International   y4-inch   rule.    Volumes  are  for  trees  11.0  inches  d.b.h.  and  larger. 


Table  24. — Total  output  of  timber  products  by  products,  by  type  of  material  used,  and 
by  softwoods  and  hardwoods,  Colorado,  1962 


Product  and 
species  group 

Total  outjjut  in 
standard  units 

Output  from 

roundwood  from 

growing  stock 

Output  from  round- 
wood  from  nongrow- 
ing  stock  sources 

Output 
from 
plant  by- 
products 
(standard 

units) 

Unit 

Number 

Standard 
units 

M  cubic 
feet 

Standard 
units 

M  cubic 
feet 

Saw  logs: 

Softwood 

M  bd.  ft.' 

183,490 

177,251 

30,300 

6,239 

1,066 

0 

Hardwood 

M  bd.  ft.' 

1,155 

1,116 

190 

39 

7 

0 

Total 

M  bd.  ft' 

184,645 

178,367 

30,490 

6,278 

1,073 

0 

Pulpwood:- 

Poles: 

Softwood 

M  pieces 

53 

53 

482 

0 

0 

0 

Hardwood 

M  pieces 

0 

0 

0 

0 

0 

0 

Total 

M  pieces 

53 

53 

482 

0 

0 

0 

Mine  timbers: 

Softwood 

M  cu.  ft. 

1,409 

1,329 

1,329 

80 

80 

0 

Hardwood 

M  cu.  ft. 

2 

2 

2 

0 

0 

0 

Total 

M  cu.  ft. 

1,411 

1,331 

1,331 

80 

80 

0 

Miscellaneous 

industrial 

wood' 

Softwood 

M  cu.  ft. 

605 

409 

409 

196 

196 

0 

Hardwood 

M  cu.  ft. 

1,341 

1,331 

1,331 

10 

10 

0 

Total 

M  cu.  ft. 

1,946 

1,740 

1,740 

206 

206 

0 

Posts: 

Softwood 

M  pieces 

368 

361 

323 

7 

6 

0 

Hardwood 

M  pieces 

0 

0 

0 

0 

0 

0 

Total 

M  pieces 

368 

361 

323 

7 

6 

0 

Fuelwood: 

Softwood 

M  std.  cords 

26 

0 

0 

8 

549 

18 

Hardwood 

M  std.  cords 

2 

0 

0 

2 

153 

0 

Total 

M  std.  cords 

28 

0 

0 

10 

702 

18 

All  products: 

« 

Softwood 

0 

0 

32,843 

0 

1,897 

0 

Hardwood 

0 

0 

1,523 

0 

170 

0 

Total 

0 

0 

34,366 

0 

2,067 

0 

^International  y4-inch  rule. 

-Included  in  miscellaneous  industrial  wood  to  avoid  disclosure  of  a  single  operation. 

■'Includes  excelsior  bolts,  house  logs,  match-splintlogs.  pulpwood. 
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Table  25. — Total  output  of  roundwood  products,  by  source  and  by 
softwoods  and  hardwoods,  Colorado,  1962 


Source 

All  species 

Softwoods 

Hardwoods 

Thousand  cubic  feet 

Growing-stock  trees  :^ 
Sawtimber  trees 
Poletimber  trees 

27,520 
6,846 

27,293 
5,550 

227 
1,296 

Total 

34,366 

32,843 

1,523 

Cull  trees^ 
Salvable  dead  trees^ 
Other  sources^ 

0 

2,067 

0 

0 

1,987 

0 

0 

170 

0 

All  sources 

36,433 

34,740 

1,693 

^On  commercial  forest  land. 

-Includes  noncommercial  forest  land,  nonforest  land  such  as  fence  rows,  trees  less  than  5.0  inches  in 
diameter,  and  treetops  and  limbs. 


Table  26. — Annual  timber  cut  from  growing  stock  on  commercial  forest  lands,  by  products 
and  logging  residues,  and  by  softwoods  and  hardwoods,  Colorado,  1962 


Products  and  residues 

All  species 

Softwoods 

Hardwoods 

Thousand  cubic  feet 

Roundwood  products: 

Saw  logs 

30,490 

30,300 

190 

Poles 

482 

482 

0 

Mine  timbers 

1,331 

1,329 

2 

Miscellaneous 

industrial  wood 

1,740 

409 

1,331 

Posts 

323 

323 

0 

All  products 

34,366 

32,843 

1,523 

Logging  residues 

3,190 

3,045 

145 

Timber  cut 

37,556 

35,888 

1,668 

53 


Table  27. — Annual  timber  cut  from  live  sawtimber  on  commercial  forest  land, 
by  products  and  logging  residues  and  by  softwoods  and  hardwoods,  Colorado,  1962 


Products  and  residues 

All  species 

Softwoods 

Hardwoods 

Thousand  board  feet^ 

Roundwood  products: 

Saw  logs 

178,367 

177,251 

1,116 

Poles 

2,820 

2,820 

0 

Mine  timbers 

391 

385 

6 

Miscellaneous 

industrial  wood 

533 

326 

207 

Posts 

1,105 

1,105 

0 

All  products 

183,216 

181,887 

1,329 

Logging  residues 

12,385 

12,329 

56 

Timber  cut 

195,601 

194,216 

1,385 

^International  '/4-inch  rule. 

Table  28. — Volume  of  plant  residues  by  industrial  source  and  type  of  residue,  and 
by  softwoods  and  hardwoods,  Colorado,  1962 


Species  and  character  of  residues 


Industrial  source 


All  species 


Softwoods 


Hardwoods 


Total 


Coarse'        Fine- 


Total 


Coar 


Fine 


Total    Coarse     Fine 


Thousand  cubic  feet 


Lumber  industry 
Veneer  and  ply- 
wood industry 
Other  primary 
industries 

All  industries 


15,019       7,436       7,583        14,929       7,391       7,538         90         45       45 

000  0  0  0000 

856    856      0     300    300      0   556   556    0 


15,875   8,292   7,583   15,229   7,691   7,538   646   601 


45 


^Unused  material  suitable  for  chipping,  such  as  slabs,  edgings,  and  veneer  cores. 
-Unused  material  not  suitable  for  chipping,  such  as  sawdust  and  shavings. 
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FOREXA/ORD 


Inventory  data  in  this  report  are  the  result  of  the  first 
comprehensive  survey  of  Utah's  timber  resource.  The  sur- 
vey was  conducted  as  part  of  the  continuing  nationwide 
Forest  Survey.  Fieldwork  started  in  1956  and  was  completed 
in  1961.  The  Intermountain  Region  of  the  U.  S.  Forest  Serv- 
ice inventoried  National  Forest  lands,  and  the  Intermoun- 
tain Forest  and  Range  Experiment  Station  inventoried  lands 
outside  National  Forests.  The  Intermountain  Station  com- 
bined the  two  sets  of  data  into  the  Statewide  compilation  on 
which  this  report  is  based.  Statistics  on  timber  cut  and  tim- 
ber products  output  for  1962  were  collected  in  1963  by  the 
Intermountain  Station. 

Although  the  Survey  shows  that  Utah  has  1.3  times  the 
commercial  forest  area  and  2.5  times  the  volume  of  live  saw- 
timber  that  were  reported  for  1952  in  "Timber  Resources  for 
America's  Future,"  (U.S.  Forest  Serv.  1958),'  actual  changes 
in  timber  conditions  are  believed  minor.  The  most  recent 
figures  are  based  on  a  statistically  designed  survey,  whereas 
the  previous  estimates  were  not.  Also,  some  of  the  differences 
in  estimates  result  from  changes  in  commercial  forest  area 
and  tree  measurement  standards. 

The  appendix  to  this  report  should  be  consulted  for 
definitions  of  terms,  description  of  survey  methods,  reliabil- 
ity of  estimates,  detailed  timber  statistics,  and  a  generalized 
timber  type  map. 

'Names  and  dates  in  parentheses  refer  to  Literature  Cited,  p.  41. 
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STATISTICAL  HIGHLIGHTS 


FOREST  AREA 

•  Utah's  forested  area  is  14.9  million  acres, 
or  28  percent  of  its  land  area. 

•  The  commercial  forest  covers  4  million 
acres,  or  27  percent  of  the  forest  land. 

•  9.3  million  acres  are  classed  as  pinyon- 
juniper  type.  This  is  86  percent  of  the 
noncommercial  forest  and  18  percent  of 
the  land  area  of  the  State. 

•  83  percent  of  the  commercial  forest  is 
publicly  owned.  The  U.S.  Forest  Service 
administers  70  percent  of  the  total  com- 
mercial forest. 

•  Two-thirds  of  the  commercial  forest  is  in 
sawtimber  stands,  and  these  stands  aver- 
age 6,904  board  feet  per  acre.' 

•  Aspen  and  fir-spruce  are  the  largest  tim- 
ber types  in  the  commercial  forest.  They 
cover  about  one-third  and  one-fourth  of 
the  commercial   area,   respectively. 


TIMBER  VOLUME 

•  Commercial  forests  have  5.8  billion  cubic 
feet  in  sound,  live  trees,  and  19.5  bil- 
lion board   feet  in  sawtimber  trees. 

•  About  90  percent  of  the  timber  volume 
is  publicly  owned. 

•  Engelmann  spruce  is  the  leading  species 
in  sawtimber  inventory — comprising  5.8 
billion  board  feet  or  30  percent  of  the 
total  in  all  species. 


STAND   CONDITIONS 

•  Most  sawtimber  stands  and  at  least  one- 
fourth  of  the  poletimber  stands  are  over- 
mature. Seventy  percent  of  the  growth 
on  sawtimber  trees  is  offset  by  trees 
that    die. 

•  Sawtimber  mortality  is  more  than  three 
times  the  sawtimber  cut. 

•  Insects  and  disease  cause  at  least  one- 
third  of  the  mortality. 

TIMBER   USE 

•  In  1962  Utah's  timber  cut  of  12.6  million 
cubic  feet  was  one-fifth  of  1  percent  of 
its  inventory.  This  is  one-third  the  cut- 
ting rate  for  the  Mountain  States'  as  a 
whole. 

•  90  percent  of  the  roundwood  products  in 
1962  was  saw  logs  for  lumber. 

•  Between  1960  and  1962  roundwood  pro- 
duction decreased  19  percent  and  lumber 
production  3  percent. 

•  Between  1960  and  1962  the  number  of 
active  sawmills  dropped  from  99  to  73, 
but  average  annual  production  per  mill 
increased  from  700,000  board  feet  to 
918,000. 

•  Engelmann  spruce  was  the  leading  lum- 
ber species  in  1962  and  accounted  for 
about  one-third  of  the  lumber  cut. 

•  Garfield  County  was  the  only  county 
that  had  a  saw  log  cut  of  more  than  10 
million  board   feet  in   1962. 


-Inlernational  '/4-inih  log  rule  board-foot  volumes 
arc  used  throughout  this  report  unless  otherwise 
stated. 


'The  following  are  considered  as  Mountain  States 
in  this  report:  Montana.  Idaho.  Nevada.  Utah.  Wyo- 
ming. Colorado,  New  Mexico,  and  Arizona. 
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THE    FORESTS 


Utah's  forest  lands — 15  million  acres  of 
foothills,  high  mountains,  and  plateaus — com- 
prise 28  percent  of  the  land  area  of  the  State. 
These  forested  highlands,  which  provide  con- 
trast and  scenic  relief  from  the  arid  climate  of 
the  level  expanses  of  the  Great  Basin  to  the 
west,  and  of  the  canyon  country  to  the  south 
and  east,  have  long  been  highly  important  to 
Utah  and  the  Nation.  The  water  these  high- 
lands could  furnish  for  irrigation,  and  the 
timber  needed  for  dwellings  and  many  other 
uses,  were  important  reasons  why  the  Mor- 
mon migrants  chose  Utah  as  their  stopping 
place  in  1847.  Subsequently,  uses  of  forest 
lands  have  expanded  in  number  and  inten- 
sity until  now  some  of  Utah's  forests  are  as 
heavily  used  as  any  in  the  country.  The  var- 
iety of  uses  and  the  effect  one  has  on  an- 
other, make  it  necessary  to  go  beyond  a  dis- 
cussion of  the  timber  situation — the  prin- 
cipal concern  of  this  report.  Water,  recrea- 
tion, and  forage  uses  of  forest  lands  also  will 
be  discussed  in  terms  of  values,  trends,  and 
some  of  the  problems  related  to  multiple  use 
management. 

The  forests  lie  mostly  between  5,500 
and  1 1,000  feet  in  elevation 

On  the  average,  the  forests  begin  at  5,500 
feet  in  elevation.  They  extend  up  to  timber- 
line  of  about  10,000  feet  in  the  northern  part 
of  the  State  and  11,000  feet  in  th  southern. 
However,  local  conditions  of  soil  and  climate 
cause  substantial  variations.  For  example, 
near  Santa  Clara  in  southwestern  Utah,  pin- 
yon  and  juniper  trees  grow  at  elevations  as 
low  as  3,200  feet. 

Within  the  forested  zone,  precipitation 
and  other  climatic  influences  greatly  affect 
the  distribution  of  species.  The  general  in- 
crease in  precipitation  from  low  to  high  ele- 
vations is  a  principal  factor  in  the  zonation 
of    vegetation.    Most    of    the    pinyon-juniper 


lands  receive  from  10  to  16  inches  of  water 
a  year.  Above  the  16-inch  precipitation  zone 
the  general  progression  of  species  is  (1) 
mountain  brush'  and/or  ponderosa  pine,  (2) 
aspen,  Douglas-fir,  white  fir,  lodgepole  pine, 
(3)  subalpine  fir  and  Engelmann  spruce  (fir- 
spruce  type)  and,  (4)  whitebark,  limber,  and 
bristlecone  pines.  This  zonation,  however,  is 
far  from  consistent.  Wide  local  variations  oc- 
cur because  of  site  factors  (ag  shawn  by  the 
photo  on  the  next  page),  fires,  logging,  and 
other  land  uses. 

Fire  has  greatly  affected  the  distribution 
and  extent  of  the  forest  area  and  of  individ- 
ual species.  Many  of  the  biggest  fires  that 
influenced  or  determined  present  forest  pat- 
terns occurred  before  white  men  settled  in 
Utah.  As  John  Wesley  Powell  (1879)  observ- 
ed in  his  Utah  explorations  between  1868 
and  1879,  Indians  habitually  set  fires  to  drive 
game.  His  description  of  the  vast  acreages 
burned  at  that  time  and  earlier  is  supported 
by  the  present  area  and  age  of  stands  of  aspen 
and  lodgepole  pine.  These  species,  which  are 
noted  for  ability  to  regenerate  after  fire  or  to 
invade  burned-over  lands,  now  cover  2.0  mil- 
lion acres.  Age  of  the  stands  indicates  a  great 
many  started  growing  before  1850.  After  the 
Mormon  pioneers  settled  in  Utah  the  an- 
nual burn  declined.  Intensified  detection  and 
suppression  efforts  in  recent  decades  reduced 
the  forest  area  burned  in  Utah  from  21,000 
acres  annually  in  the  period  1943-52  to  about 
16,000  acres  annually  in  the  decade  1953-62. 
One  of  the  most  important  results  of  reduced 
annual  burn  has  been  more  favorable  condi- 
tions for  pinyon-juniper. 

^Mountain  hi  iishlunds  in  LJtuli  Ihal  <ire  clussi{ied 
as  jorcst  consist  kiif^cly  uj  (hiinhcl  uak.  However, 
other  deciduous  species  ore  /jreseni  in  soz/u'  areas. 
as  well  as  hroadleaj  evergreens  such  as  mountain 
niahoi^any.  These  lands  are  considered  by  Forest 
Suri'cy  as  chapanal  and  are  so  designated  in  the 
statistical  tables  and  generalized  type  map  in  the 
appendix  to  this  leport. 


About  one-fourth  of  the  forest  area  is 

commercialiy  valuable  for 

timber  production 

Four  million  acres,  or  27  percent,  of  the 
forest  area  is  classed  as  commercial.'  The 
other  73  percent  of  the  forest  is  classed  as 
noncommercial  and  consists  mainly  of  lands 
not  suitable  for  commercial  timber  produc- 
tion. (Photo  above  and  map  on  next  page.) 
Only  165,000  acres  of  commercial  quality 
forest  in  Utah  are  reserved  from  timber  cut- 
ting and  are  therefore  considered  noncom- 
mercial. These  lands  lie  in  parks  and  wilder- 
ness area. 


•■Forest  land  that  is  producing  or  is  capable  of 
producing  crops  of  industrial  wood  and  is  not  with- 
drawn fron>  timber  utilization. 


Commercial  and  noncommercial 
forest  lands  on   the  Manti-LaSal 
National   Forest,   east  of  Fairview. 
This  photo,  which  was  taken  facing 
east,  shows  commercial  forest  of 
Douglas-fir  and  aspen  on  the 
north-facing  slopes.    Parts  of  the 
hotter  and  drier  south-facing  slopes 
have  noncommercial  forest  of 
mountain   brush. 


commercial 
noncommercial 
total  forest 


million  acres 
4.0 

10.9 

14.9 


The  noncommercial  forest  is 
mainly  pinyon-juniper 

Utah  has  a  lot  of  pinyon  and  juniper. 
The  9.3  milHon  acres  covered  with  these  scrub 
conifers  is  almost  18  percent  of  the  area  of 
the  State,  and  about  86  percent  of  the  total 
noncommercial  forest  area.  One  million  acres 
of  mountain  brush  and  about  0.6  million  acres 
in  aspen,  fir-spruce,  Douglas-fir,  and  other 
types  make  up  the  remainder  of  the  noncom- 
mercial area. 

Most  of  the  noncommercial  forest  is  at 
low  and  relatively  dry  elevations  below  the 
commercial  forest  zone  and  consists  largely 
of  pinyon-juniper  and  mountain  brush.  How- 
ever, adverse  climate  and  soil  conditions  at 
the  upper  forest  elevation  cause  some  of  the 
timber  to  be  noncommercial  also.  At  inter- 
mediate   elevations     there     are     still     other 


patches   of   noncommercial   forest  on   poorer, 
shallower  soils  within  the  commercial  zone. 

Ownership  of  the  10.9  million  acres  of 
noncommercial  forest  is  largely  (about  80 
percent)  public.  Roughly,  50  percent  of  the 
total  noncommercial  forest  is  administered 
by  the  Bureau  of  Land  Management. 

Pinyon-juniper  lands  are  important  in  a 
number  of  ways.  These  dwarf  trees  form  the 
predominant  vegetative  type  on  a  substan- 
tial percentage  of  Utah's  rangeland.  Many 
thousands  of  acres  of  pinyon-juniper  land 
have  had  sufficient  potential  for  forage  and 
cropland  to  justify  clearing  by  public  agencies 
and  private  owners.  Use  of  the  estimated 
1,573  million  cubic  feet  of  wood  in  the  two 
species  (pinyon  48  percent,  juniper  52  percent) 
has  been  minor.  Fenceposts,  fuelwood,  char- 
coal, and  Christmas  trees  are  the  principal 
products.  The  Bureau  of  Land  Management 
(in  cooperation  with  Utah  State  Experiment 
Station,  Utah  State  University)  is  sponsor- 
ing research  that  may  lead  to  greater  use  of 
pinyon-juniper  lands. 

The  commercial  forest  is  largely 
on  public  lands 

About  83  percent  of  the  commercial  forest 
area  and  approximately  90  percent  of  the 
timber  volume  are  in  public  ownership — 
mainly  as  National  Forest.  The  distribution 
among  ownerships  is  as  follows: 

Thousand       Million         Million 
acres     cubic  feet  board  feet 


Notional  Forest        2,783 


4,635 


15,951 


Bureau  of  Land 

Management 

155 

166 

579 

Indian 

158 

165 

545 

State 

240 

237 

719 

Farmer 

540 

500 

1,354 

Miscellaneous 

private 

123 

122 

373 

Total 

3,999 

5,825 

19,521 

NATIONAL  FORESTS 


Commercial  forest  lands  administered  by 
the  Bureau  of  Land  Management,  or  in  State 
or  private  ownership,  are  generally  in  small 
and  scattered  parcels.  Many  of  these  tracts 
border  or  lie  within  the  National  Forests,  al- 
though some  occur  on  isolated  highlands  with- 
in the  Great  Basin  or  Colorado  Plateau. 

Holdings  are  less  dispersed  in  the  Indian 
and  National  Forest  lands.  Indian  lands  are 
largely  within  the  Uinta-Ouray  and  Navajo 
Reservations.  (Only  13  percent  of  all  lands 
within  National  Forest  boundaries  is  not  in 
National   Forest   ownership.) 

Sawtimber  stands  predominate 
in  the  commercial  forest 

About  66  percent  of  the  commercial  for- 
est area  is  in  sawtimber  stands.  Only  28  per- 
cent is  poletimber,  5  percent  saplings  and 
seedlings,    and    1    percent   nonstocked. 


Thousand 

acres 

Large  sawtimber^ 

572 

Small  sawtimber 

2,057 

Total  sawtimber 

2,629 

Poletimber 

1,125 

Sapling  and  seedling 

218 

Nonstocked 

27 

Total  all  classes 

3,999 

National  Forests  in  Utah  form  a  broken 
band  running  down  the  center  of  the  State 
(map  above).  They  lie  on  the  Wasatch  Moun- 
tains at  the  north  end  and  follow  high  pla- 
teaus —  Wasatch,  Markagunt,  Paunsaugunt, 
Aquarius,  and  others — to  the  south.  Other 
principal  areas  are  the  arm  to  the  east  along 
the  Uinta  Mountains,  and  isolated  patches 
on  the  LaSal  and  Abajo  Mountains  in  the 
southeast. 

The  lands  that  are  now  in  nine  National 
Forests  were  removed  from  the  public  domain 
between  1897  and  1908  as  areas  of  particular 
importance  for  preservation  of  watershed  and 
timber  values.  The  Uinta  was  the  first  Na- 
tional Forest  in  the  State,  and  one  of  the 
first  in  the  United  States. 


^Stands  in  which  most  of  the  board-foot 
volume  is  in  trees  21.0  inches  d.b.h.  and 
larger. 

The  figures  above  are  for  all  commercial 
forest  land,  but  the  proportions  are  about  the 
same  for  each  of  the  principal  classes  of 
owners. 

Of  the  2.6  million  acres  of  sawtimber 
stands  in  the  State,  only  22  percent  is  classed 
as  large  sawtimber.  This  compares  with  about 
36  percent  for  the  entire  Rocky  Mountain 
area.  Twenty-eight  percent  of  Utah's  19.5 
million  board  feet  of  sawtimber  is  in  large 
sawtimber  trees. 

Sawtimber  stands  in  Utah  have  an  aver- 
age volume  of  6,904  board  feet  per  acre.  In 
comparison,  the  average  for  Idaho  is  12,560, 
Montana  9,661,  and  Colorado  7,317. 


SAWTiMBER  VOLUME 

BY  SIZE  CLASS 

PRINCIPAL  SPECIES 

UTAH,  1961 

tree  diameter  — 
inches  at  breast  height 


25  50  75 

percent  of  sawtimber  volume 


100 


Average  diameter  of  sawtimber  trees  var- 
ies greatly  among  species.  Ponderosa  pine  has 
a  greater  percentage  of  sawtimber  volume  in 
larger  diameter  classes  than  any  other  species 
(chart  above). 

Height  must  also  be  considered  in  com- 
paring tree  sizes.  Engelmann  spruce  sawtim- 
ber trees  have  a  greater  average  total  height 
than  those  of  other  species  - —  although  a 
height  of  more  than  100  feet  is  not  common 
for  this  species.  White  fir  and  Douglas-fir 
have  relatively  few  trees  over  90  feet  high, 
while  not  many  ponderosa  pine  are  taller  than 
80  feet — except  on  parts  of  the  Dixie  National 
Forest. 

Tree  height  in  relation  to  age  is  the  cri- 
terion  used  as   the  measure  of  site   quality 


(site  index')  in  the  table  on  this  page.  A  close 
and  reliable  comparison  of  site  quality  in 
Utah  with  that  of  other  Mountain  States 
will  not  be  possible  until  more  data  are  avail- 
able from  some  of  the  other  States.  Perhaps 
the  best  indication  of  productivity  is  yields 
of  sawtimber  stands.  According  to  that  cri- 
terion Utah  is  considerably  below  average. 
The  photo  on  the  following  page  shows  the 
change  in  site  quality  that  frequently  occurs 
within  a  short  distance  on  Utah's  steep  slopes. 

'^Site  index  is  the  height  in  feet  of  average  domi- 
nant and  codominant  trees  at  a  specified  age  (100 
years  for  ponderosa  and  lodgepole  pines,  50  years 
for  other  species).  For  example,  "site  index  70''  for 
ponderosa  pine  means  the  dominant  and  codominant 
trees  on  the  area  referred  to  average,  have  averaged, 
or  will  average  70  feet  in  100  years. 


PERCENT 

OF 

AREA 

OF 

PRINCIPAL 

TIMBER 

TYPES 

BY 

SITE 

INDEX 

CLASSES 

Type 

Site  index  class 

Average 
site 

20 

30 

40 

50 

60 

70 

80 

90 

TOO   no     index 

Fir  spruce^ 
Douglas-fir 
Ponderosa  pine 
Lodgepole  pine 
Aspen 


4 

28 

33 

25 

8 

2 

3 

21 

39 

24 

9 

4 

22 

9 

43 

10 

14 

2 

30 

41 

18 

8 

2 

1 

2 

37 

33 

12 

4 

2 

40 
43 
59 
51 

36 


^Based  on  site  index  for  Engelmann  spruce 
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This  aspen  stand  (along  the  edge  of  the  nonforested  area)  illustrates  how  site  quality  for  a  species 
can  change  from  good  to  poor  within  a  very  short  distance  on  Utah's  steep  slopes.  Trees  at  the  bottom 
and  top  of  the  slope  are  the  same  age.  However,  those  growing  under  the  favorable  soil  and  moisture 
conditions  of  the  lower  slopes  are  of  sawtimber  size  and  nearly  100  feet  tall  while  those  on  the  dry 
thin  soils  of  the  upper  slopes  are  scrubby  saplings.  This  stand  covers  an  elevational  range  of  about  1,000 
feet  on  the  west  slopes  of  Monroe  Peak,  Fishlake  National   Forest. 


Most  stands  are  old;  insect  and 
disease  losses  are  high 

Although  precise  figures  on  age  of  stands 
are  lacking,  rough  estimates  can  be  made. 
About  70  percent  of  the  coniferous  sawtimber 
stands  are  more  than  100  years  old.  More 
than  85  percent  of  the  aspen  sawtimber  stands 
are  more  than  80  years  old  and  can  there- 
fore be  considered  overmature.  Many  lodge- 
pole  pine  stands  of  poletimber  size  are  also 
mature.  Trees  in  these  old  stands  are  grow- 
ing very  slowly  and  many  are  dying.  While 
sawtimber  trees  make  a  total  annual  growth 
of  about  321  million  board  feet,  trees  that 
die  reduce  this  gain  by  about  70  percent. 

Old  stands  are  especially  susceptible  to 
disease  and  to  attack  by  certain  species  of 
insects.  The  primary  effect  of  most  diseases 
is  a  reduction  in  growth  rates,  rather  than  a 
rapid  killing  of  trees.  On  the  other  hand,  in- 
sects— especially  bark  beetles — frequently  kill 
trees  very  rapidly  in  old  growth  stands.  For 
example,  heavy  attacks  by  Engelmann  spruce 
and  mountain  pine  beetles  mean  that  infested 
trees  will  die  within  a  year  or  two. 

Among  the  many  insects  prevalent  in 
Utah's  forests,  bark  beetles  have  done  the 
most  damage  in  recent  years  and  have  been 
the  most  expensive  to  control.  The  mountain 
pine  beetle  has  been  particularly  troublesome 
— especially  in  lodgepole  pine  stands,  and 
to  a  lesser  extent  in  ponderosa  pine.  Control 
measures  have  greatly  reduced  populations 
within  the  major  epidemic  areas  on  the  north 
slope  of  the  Uinta  Mountains  (photo  on  next 
page). 

Many  areas  have  infestations  of  other 
bark  beetles  —  Engelmann  spruce  beetle, 
Douglas-fir  beetle,  fir  engraver  beetle,  and 
Black  Hills  beetle.  Although  epidemic  popu- 


lations of  these  beetles  develop  periodically, 
they  are  not  now  at  high  levels.  Defoliating 
insects  are  also  widespread — in  epidemic  pro- 
portions in  some  areas.  They  chiefly  cause 
loss  of  growth  rather  than  death  of  trees,  but 
several  species  are  known  to  be  tree  killers. 

Diseases  and  decay,  while  usually  less 
dramatic  in  their  effects  than  insects,  never- 
theless take  as  big  if  not  a  bigger  toll  from 
Utah's  forests.  Dwarfmistletoe  is  one  of  the 
worst  enemies  of  the  forest.  This  parasite 
is  particularly  common  on  lodgepole  pine  and 
Douglas-fir,  but  also  thrives  on  ponderosa 
pine,  especially  in  southern  Utah.  Although 
there  are  no  data  to  show  the  total  effect  of 
dwarfmistletoe  on  timber  growth  and  volume 
in  Utah,  some  idea  may  be  gained  from  local 
studies.  About  55  percent  of  an  area  of  283,000 
acres  of  lodgepole  pine  on  the  north  slope  of 
the  Uinta  Mountains  has  a  significant  amount 
of  infection.  Surveys  in  lodgepole  pine  stands 
in  similar  areas  in  Wyoming  and  Colorado 
showed  that  gross  merchantable  volumes  in 
virgin  stands  free  of  dwarfmistletoe  were  1.5 
times  as  large  as  those  in  infected  stands 
(Hawksworth  1958).  These  surveys  also  show- 
ed that  dwarfmistletoe  is  especially  prevalent 
in  cutover  stands  such  as  those  which  were 
partially  cut  for  railroad  ties  many  years  ago. 
Many  such  areas  are  included  in  the  216,000 
acres  of  poorly  stocked  stands,  and  226,000 
acres  of  medium-stocked  stands  of  lodgepole 
pine  in  Utah. 

Many  important  diseases  attack  other 
species.  Cull  and  growth  loss  caused  by  broom 
rusts  are  important  in  the  fir-spruce  type. 
Several  native  rusts  of  ponderosa  and  lodge- 
pole pine  deform  many  trees  and  cause  cull, 
growth  reduction,  and  mortality.  In  aspen, 
cankers  are  a  major  chronic  affliction,  and 
foliage  diseases  are  periodically  widespread. 
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Mountain  pine  beetle  control  in  lodgepole  pine  stands  on  the  Wasatch  National  Forest.  This  insect 
has  ravaged  extensive  areas  on  the  north  slope  of  the  Uinta  Mountains.  Here,  during  the  years  1958  to 
1963,  more  than  500,000  infested  lodgepole  pine  trees  were  treated  on  an  area  of  roughly  165,000 
acres  straddling  the  Utah-Wyoming  border.  Many  of  these  trees  were  treated  with  toxic  chemicals,  some 
standing  trees  were  burned  (as  in  the  photo  above),  some  trees  were  felled  and  burned,  and  others  were 
logged.    Beetle  populations  in  this  particular  area  of  infestation  have  been  reduced  to  a  relatively  low  level. 


Five  timber  types  make  up  almost 
the  entire  commercial  area 

Five  timber  types  —  fir-spruce,  ponderosa 
pine,  Douglas-fir,  lodgepole  pine,  and  aspen  — 
comprise  more  than  99  percent  of  the  com- 
mercial forest  area.  The  distribution  of  area 
among  these  types  is  shown  in  the  table  be- 
low. Volumes  of  the  seven  principal  species 
that  occur  in  these  types  are  as  follows: 


So 

jnd  live  trees' 

Sawtimber  trees 

Billion 

Billion 

cubic  feet 

board  feet 

Aspen 

1.3 

2.1 

Engelmann  spruce 

1.2 

5.8 

Lodgepole  pine 

1.0 

2.5 

Douglas-fir 

.9 

3.9 

Subalpine  fir 

.6 

1.7 

Ponderosa  pine 

.4 

1.9 

White  fir 

.3 

1.3 

^Sawtimber  and  poletimber  trees. 

In  addition  to  the  five  types  listed  above, 
which  are  illustrated  and  described  on  pages 
10  to  19,  there  are  two  minor  types — white- 
bark-limber-bristlecone  pine,  and  cottonwood. 


Whitebark,  limber,  and  bristlecone  pines 
are  high-elevation  species  often  intermingled 
with  Engelmann  spruce,  subalpine  fir,  and 
Douglas-fir.  Because  they  grow  on  thin  soils 
and  in  exposed  locations  most  of  the  trees  of 
these  species  are  noncommercial.  However, 
the  whitebark,  limber,  and  bristlecone  pines 
on  29,000  acres  are  of  sufficiently  good  qual- 
ity to  be  classified  as  a  commercial  timber 
type.  Most  of  the  221  million  board  feet  of 
sawtimber  in  these  species  is  limber  pine. 
Very  little  is  being  harvested. 

Far  more  cottonwood  grows  in  Utah  than 
is  shown  by  Forest  Survey  estimates  of  2,000 
acres  of  cottonwood  type  and  2.3  million 
cubic  feet  of  wood.  Probably  several  times 
this  amount  is  in  clumps  and  stringers  along 
streams;  such  areas  are  too  narrow  to  qualify 
as  forest  by  Forest  Survey  standards,  and 
are  classed  as  nonforest  or  are  included  in 
other  forest  types.  Because  cottonwood  grows 
at  lower  elevations  than  other  species  suit- 
able for  lumber,  it  was  important  as  a  timber 
species  to  the  early  settlers.  Substantial 
amounts  have  been  cut  annually  throughout 
the  years  and  in  1960  and  1962  cottonwood 
lumber  production  was  1.3  and  0.6  million 
board  feet,  respectively. 


COMMERCIAL  AREA  OF  PRINCIPAL  TIMBER  TYPES   BY  STAND-SIZE   CLASS 


All  stands 


Sawtimber 


Poletimber 


Sapling- 
seedling 


Nonstocked 
stands 


Aspen 

1,280 

386 

-  -   Th 

ousand 
753 

acres  - 

124 

17 

Fir-spruce' 

1,047 

947 

77 

22 

1 

Douglas-fir 

646 

556 

56 

33 

1 

Lodgepole 

pine 

563 

311 

223 

28 

1 

Ponderosa 

pine 

432 

403 

14 

8 

7 

'Included  in  the  fir-spruce  type  is  an  area  of  192.000  acres  that  is  predominantly  white  fir.    White  fir 
is  not  recognized  by  Forest  Survey  as  a  major  independent  type. 
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The  stand  of  Engelmann  spruce  shown  on  the 
facing  page  is  growing  at  an  elevation  of  about 
10,000  feet  on  the  Fishiake  National  Forest.  Larger 
trees  are  mature,  more  than  21  inches  in  diameter, 
and  more  than  1  10  feet  in  height. 

The  fir-spruce  type  occupies  about  26  per- 
cent of  the  commercial  forest  area  in  Utah;  in 
area  covered,  it  is  second  only  to  aspen.  The 
type  occurs  in  many  areas  in  the  State,  but  always 
at  high  elevations — usually  just  below  timberline, 
although  it  extends  to  lower  elevations  in  shelter- 
ed locations.  Engelmann  spruce  or  subalpine  fir 
predominate,  either  singly  or  in  combination,  in 
areas  classified  as  fir-spruce  type;  Douglas-fir, 
white  fir,  and  lodgepole  pine  are  common  associ- 
ates. Ninety  percent  of  the  type  is  in  sawtimber 
stands;  about  one-half  of  these  stands  are  over- 
mature.   The    5.8    billion    board    feet    of    spruce    in 


Utah  is  30  percent  of  the  State's  sawtimber  in- 
ventory. Subalpine  fir  and  white  fir  comprise  9 
and  7  percent,  respectively,  of  the  sawtimber  in 
Utah. 

Slightly  more  than  one-fourth  of  all  lumber 
produced  in  Utah  since  1869  has  been  Engelmann 
spruce.  Starting  in  1959,  spruce  became  the  lead- 
ing species  for  lumber  and  in  1962  accounted 
for  about  one-third  of  ihe  State's  lumber  pro- 
duction. 

True  firs'  have  generally  accounted  for  only 
about  6  percent  of  the  State's  annual  lumber 
production.  However,  in  1962  about  15  percent, 
or  almost  10  million  board  feet,  was  from  true 
firs;  probably  much  more  than  50  percent  of  this 
was   white    fir. 

^Subalpine  fir  unci  while  fir  (ire  reported  together 
as  true  firs  in  estimates  of  lumber  and  saw  log  pro- 
duction. 
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The  photo  facing  this  page  shows  a  stand  of 
ponderosa  pine  of  large  sawtimber  size  on  the 
Markagunt  Plateau,  Dixie  National  Forest.  Trees 
in  the  foreground  are  about  26  inches  in  diameter, 
90  feet  high,  and   180  years  old. 

About  432,000  acres,  or  1  1  percent,  of  the 
commercial  forest  in  Utah  is  ponderosa  pine.  The 
greatest  proportion  of  the  type  is  in  the  southern 
part  of  the  State — 53  percent  is  on  the  Dixie  Na- 
tional Forest,  and  14  percent  on  the  Manti-LaSal 
(principally  on  the  LaSal  Division,  which  lies  near 
the  Colorado  border).  Ponderosa  pine  generally 
grows  at  lower  elevations  than  any  other  com- 
mercial species,  and  in  many  areas  oak  and  her- 
baceous vegetation  are  abundant  in  the  type.  Al- 
though 93  percent  of  the  type  area  is  sawtimber,  a 


smaller  percentage  of  the  trees  are  overmature 
than  is  the  case  in  other  types.  This  reflects  the 
relatively  heavy  use  of  ponderosa  pine  for  many 
years. 

About  41  percent  of  all  lumber  sawed  in 
Utah  since  1869  has  been  ponderosa  pine,  and 
between  1869  and  1904  this  species  accounted 
for  about  90  percent  of  the  cut.  In  1962,  ponder- 
osa pine  made  up  about  one-fifth  of  the  saw- 
timber cut.  Ponderosa  pine  continues  to  be  the 
leading  species  harvested  annually  in  terms  of 
the  percentage  of  inventory  of  individual  species 
(see  chart  page  32)  because  it  is  a  large  tree, 
has  good  wood  properties,  and  is  easily  acces- 
sible   for    logging. 
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A  stand  of  Douglas-fir  poles  and  small  saw- 
timber  (photo  on  facing  page)  in  Logan  Canyon, 
Cache  National  Forest.  These  trees  are  growing 
in  a  draw  on  a  north-facing  slope.  This  is  a  more 
favorable  site  than  the  steep  and  exposed  slopes 
with  thin  soils  characteristic  of  Douglas-fir  sites 
in  Utah.  Under  the  latter  conditions  trees  are  more 
widely  spaced,  shorter,  and  of  poorer  form  than 
those  seen  in  this  photo.  For  this  reason  Douglas- 
fir  timber  value  is  usually  low,  but  watershed 
protection   value   is   high. 

The  Douglas-fir  type  covers  646,000  acres,  or 
16  percent  of  the  commercial  forest.  The  type  is 
widely  distributed  geopraphically  and  grows  at 
intermediate  elevations — above  ponderosa  pine 
and  mountain  brush  but  below  the  principal  areas 


of  fir-spruce.  Trees  of  most  of  the  other  commer- 
cial species  are  also  often  present  in  the  type. 
Eighty-six  percent  of  the  area  of  Douglas-fir  type 
is  in  sawtimber  stands,  and  between  40  and  50 
percent  of  these  are  overmature.  Compared  to 
most  other  types,  a  relatively  high  proportion  (22 
percent)  is  in  private  ownership.  The  3.9  billion 
board  feet  of  Douglas-fir  sawtimber  in  Utah  com- 
prises 20  percent  of  the  State's  sawtimber  in- 
ventory. 

The  cut  of  Douglas-fir  has  generally  been 
small  compared  to  that  of  the  other  principal 
species  in  Utah's  forests.  Since  1869  only  8.5  per- 
cent of  the  lumber  sawed  in  the  State  has  been 
Douglas-fir.  In  1962  it  was  only  about  10  percent. 
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The  photo  to  the  left  shows  a  lodgepole  pine 
stand  of  small  sawtimber  trees  on  the  Wasatch 
National  Forest.  This  stand  on  the  north  slope  of 
the  Uinta  Mountains  has  features  of  many  of  the 
old  stands  in  this  area.  It  was  logged  for  railroad 
ties  in  the  1800's  and  only  trees  that  would  meet 
specifications  for  tie  timber  were  cut;  trees  that 
were  too  large  or  too  small  were  left.  Opening 
the  stand  favored  development  of  dwarfmistletoe 
which  is  now  extremely  widespread  and  has  a 
big  effect  in  reducing  tree  growth.  "Brooms,"  such 
as  appear  on  many  of  the  trees  shown  in  the 
photo,  are  one  indication  of  the  presence  of 
dwarfmistletoe.  Presence  of  this  parasite  is  only 
one  of  the  several  problems  involved  in  managing 
lodgepole  pine,  discussed  later  in  this  report. 

The  lodgepole  pine  type  grows  mainly  on  the 
Uinta  Mountains  in  the  northeast  portion  of  the 
State.  Of  the  563,000  acres  of  commercial  lodge- 
pole area  in  Utah,  83  percent  is  in  National 
Forest  ownership  within  the  Wasatch  and  Ashley 
Forests.  Much  of  the  remainder  is  also  within  the 
boundaries  of  these  Forests  but  is  in  private  and 
other  public  ownership.  The  type  covers  a  con- 
siderable range  of  intermediate  elevations — in 
some   places  from   the  upper   limit  of  the  pinyon- 


juniper  area  up  to  almost  timberline.  More  than 
50  percent  of  the  lodgepole  pine  area  has  stands 
that  are  beyond  rotation  age.  These  old  stands 
are  largely  of  sawtimber  size.  However,  because 
lodgepole  pine  tends  to  grow  in  stands  that  are 
so  crowded  that  growth  is  badly  inhibited  (often 
to  the  point  of  stagnation  of  the  stand),  many 
trees  reach  maturity  before  graduating  from  pole- 
timber  size. 

Lodgepole  pine  has  averaged  only  about 
15  percent  of  the  annual  lumber  production  in 
recent  years  as  well  as  throughout  the  period 
since  1869.  However,  large  volumes  of  nonlum- 
ber  products  have  been  cut  from  lodgepole  pine 
stands.  Millions  of  railroad  ties  were  hand  hewn 
from  this  species  during  the  "tie-hack"  era  of 
the  late  1 800's  and  early  1900's.  Most  of  these 
were  cut  on  the  north  slope  of  the  Uintas  and 
floated  down  to  concentration  yards  in  Wyo- 
ming. Round  mine  timbers,  poles,  and  posts  were 
also  cut  in  great  numbers  from  lodgepole  pine 
for  many  years.  Lumber,  including  sawed  mine 
timber  and  ties,  has  gradually  increased  as  a 
proportion  of  the  cut,  and  now  roundwood  prod- 
ucts make  up  only  5  percent  of  the  output  of 
all    lodgepole    pine    products. 
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Aspen  sawtimber  on  the  Fishlake  National 
Forest  (photo  on  facing  page).  This  mature  stand 
is  at  an  elevation  of  almost  10,000  feet.  The 
larger  trees  shown  here  are  about  1 8  inches  in 
diameter  and  80  feet  high. 

Utah  shares  with  Colorado  the  distinction  of 
having  some  of  the  finest  aspen  in  North  Amer- 
ica. Within  recent  years  several  aspen  trees  in 
Utah  have  been  acclaimed  the  largest  (in  diam- 
eter) in  North  America.  The  latest  is  a  tree  42 
inches  in  diameter  at  the  foot  of  Mt.  Nebo  (Cot- 
tam    1963). 

The  aspen  type  covers  more  acres  in  Utah 
than  any  other  commercial  type —  1.3  million 
acres,  or  32  percent  of  the  commercial  forest.  It 
grows  throughout  the  elevational  range  of  com- 
mercial forest  and  under  a  wider  range  of  site 
conditions  than  any  other  species.  As  a  result, 
many  acres  of  unthrifty  stands  are  on  poor  sites. 
On  the  other  hand,  Utah  has  extensive  areas  of 
thrifty,     well-formed     aspen     trees,     especially     at 


mid-elevations  in  the  central  part  of  the  State. 
Many  aspen  stands  have  a  substantial  understory 
of  conifers  which  will  eventually  replace  the 
aspen.  Extensive  areas,  however,  do  not  have 
such  an  understory  and  will  continue  indefinitely 
as   aspen   stands   by   reproducing   through    sprouts. 

About  30  percent  of  the  aspen  stands  are 
sawtimber  size  and  59  percent  are  poletimber 
size.  The  latter  comprise  two-thirds  of  the  stands 
of  poletimber  size  in  the  Slate.  The  aspen  saw- 
timber volume  of  2.1  billion  board  feet  is  about 
1  1  percent  of  all  the  sawtimber  in  the  State. 
Nearly  seven-eighths  of  the  sawtimber  stands  are 
overmature. 

Aspen  wood  has  properties  that  6re  desirable 
for  many  industrial  purposes,  but  its  use  has  been 
very  minor  in  Utah.  The  wood  is  soft  but  tough, 
straight-grained,  uniform  in  texture,  tasteless  and 
odorless,  easy  to  work,  relatively  low  in  shrink- 
age, and  shock  resistant  for  a  light  wood.  In 
Utah,  aspen  has  been  used  principally  for  lum- 
ber, excelsior,  houselogs,  and  core  stock.  Else- 
where, other  important  uses  for  aspen  are  for 
pulpwood,  dimension  stock,  containers,  and  match- 
splint  veneer.  Despite  the  potentialities  for  use, 
only  2.1  million  board  feet  were  sawed  into 
lumber  and  382,000  cubic  feet  used  for  excelsior 
and  farm  timbers  in  1962.  The  timber  cut  for 
these  products  was  only  one-twentieth  of  1  per- 
cent of  the  inventory  of  aspen — by  far  the  lowest 
percentage  of  any  of  the  major  species. 

The  aspen  forest,  however,  is  very  important 
for  uses  other  than  timber.  It  provides  extremely 
valuable  watershed  protection.  Aspen  is  an  im- 
portant browse  species  for  big  game  and  livestock, 
and  in  many  areas  the  undergrowth  in  aspen 
stands  provides  some  of  the  State's  best  wild 
land  forage.  And  scenic  value  must  be  mentioned 
in  any  discussion  of  the  importance  of  aspen.  The 
brilliant  autumn  foliage  of  aspen  stands  in  the 
American  Fork  and  other  canyons  along  the  heav- 
ily populated  Wasatch  Front  and  elsewhere  prob- 
ably does  as  much  to  bring  the  forest  to  the  at- 
tention of  the  average  citizen  as  any  of  its  econ- 
omic values. 
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THE   FOREST  IN   USE 


The  nearly  15  million  acres  of  forest  land 
in  Utah  have  many  values  to  the  State  and 
the  Nation.  Practically  all  these  lands  are 
very  important  for  the  water  they  provide  the 
otherwise  arid  lowlands.  A  large  proportion 
of  these  same  acres  also  provides  forage  for 
livestock  and  big  game,  and  nearly  every  acre 
provides  habitat  for  other  species  of  wildlife. 
Trees  have  been  cut  and  used  from  many  of 
the  4  million  acres  of  commercial  timberland. 
And  practically  the  entire  forest  area  is  avail- 
able to  the  public  for  recreation  in  some 
form — hunting,  camping,  and  so  forth. 

The  forests  have  been  important  for  water, 
forage,  and  timber  supplies  since  pioneer  days. 
Substantial  recreation  use  is  a  later  develop- 
ment. Some  forest  uses  have  developed  to 
the  maximum  that  the  land  will  support  in 
its  present  condition.  Many  areas  have  been 
overused,  and  problems  have  resulted  when 
attempts  were  made  to  restore  these  lands  or 
least  prevent  further  deterioration.  On  the 
other  hand,  large  areas  remain  untapped  for 
some  values. 

The  next  few  sections  discuss  in  a  general 
way  forest  values  and  trends  in  their  use. 

Forests  mean  water 

The  water  that  runs  off  Utah's  forests  and 
other  lands  within  the  elevational  range  of 
the  forests  is  an  important  source  of  supply 
in  the  Western  States.  It  is  by  far  the  prin- 
cipal water  supply  for  irrigation,  domestic, 
and  other  uses  in  Utah's  valleys  and  flat- 
lands.  It  is  also  essential  to  downstream 
States,  particularly  Arizona  and  southern  Cal- 
ifornia. 

Forests  and  intermingled  open  lands  with- 
in the  forested  zone  of  Utah's  mountains  and 
foothills  comprise  about  49  percent  of  the 
land  area  of  the  State,  but  they  furnish  78 


percent  of  the  State's  water  runoff.*  The  re- 
maining 22  percent  comes  from  the  nonforest 
lands  below  or  above  the  forest. 

About  8.6  million  acre-feet  of  water  runs 
off  all  lands  in  the  State  each  year.  It  flows 
in  three  drainages — Great  Basin  (56  percent), 
Colorado  River  (43  percent),  and  Columbia 
River  (1  percent).  The  78  percent  of  the 
State's  total  runoff  that  is  contributed  by 
lands  in  the  forest  zone  is  distributed  among 
drainages  in  about  the  same  proportion  as 
the  runoff  from  all  lands  in  the  State. 

The  total  annual  runoff  of  8.6  million  acre- 
feet  represents  an  average  of  1.9  inches  over 
the  entire  State.  However,  as  shown  in  the 
the  following  tabulation,  there  are  substantial 
differences  in  the  yield  of  water  from  non- 
forest  and  forest  areas,  and  from  different 
types  of  forest  areas. 


Runoff 

Inches 

Nonforest 

0.8 

Pinyon-juniper 

1.0 

Other  forest 

7.S 

All  lands 

1.9 

The  generalized  maps  on  pages  22  and  23 
indicate  the  distribution  of  the  classes  listed 
above,  principal  water-yielding  areas  in  terms 
of  inches  of  runoff,  and  the  major  drainages. 


^Estimates  of  water  yield  from  forest  lands  (and 
other  lands  within  the  elevational  range  of  the  for- 
ests) are  based  on  two  sources  of  information:  (1) 
the  map  Major  Timber  Types  in  the  appendix  of 
this  report,  and  (2)  the  map  Mean  Annual  Runoff 
in  the  report  Developing  a  State  Water  Plan,  Utah 
State  University  and  Utah  Water  and  Power  Board, 
1963.  The  maps  were  brought  to  a  common  scale  and 
one  superimposed  on  the  other  to  determine  rela- 
tionships. 
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This  photo  shows  a  panorama  of  multiple  use  opportunities  at  the  south  end  of  the  Wasatch  Plateau. 
This  area,  between  9,000  and  10,000  feet  in  elevation  on  the  Monti-LaSal  National  Forest,  is  representa- 
tive of  many  areas  in  Utah.  These  forests  are  of  primary  importance  for  protecting  soil  and  other 
watershed  values.  This  predominantly  forested  area,  with  its  meadows,  lakes,  and  streams,  provides 
fir  and  spruce  timber,  forage  for  wildlife  and  livestock,  water  for  many  uses,  and  recreational  values 
such  as  hunting,  fishing,  and  scenery.  Much  of  the  forest  and  interspersed  nonforest  land  in  southern 
Utah   presents  outstanding  opportunities  for  full  and  immediate  multiple  use  management. 


Water  originating  from  the  remains  of  the  snowpack  on  the  headwaters  of  Ephraim  Creek  at  an 
elevation  of  about  9,500  feet.  These  waters  will  eventually  be  used  in  the  Great  Basin  for  irrigation, 
domestic  needs,  and  other  purposes.  Almost  four-fifths  of  the  Great  Basin's  water  runoff  originates  from 
mountain   lands  within  the  forested  zones. 


FOREST  LANDS 


PINYON-JUNIPER  FOREST 
OTHER  FOREST 


Adapted    from    map   "Major    Forest   Types,    Utah, 
1964"   in  appendix   of  this   report. 
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MEAN  ANNUAL  RUNOFF 
AND  PRINCIPAL  DRAINAGE  BASINS 


LESS  THAN  1  INCH 

1 -8  INCHES 

8 -20  INCHES 

MORE  THAN  20  INCHES 

DRAINAGE  BASIN  DIVIDE 


Adapted  from  map  "Mean  Annual  Run-off"   shown   in   the   report  "Developing 
a   State  Water  Plan,"   Utah   State  University    and    Utah    Water    and    Power    Board,   1963. 
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The  value  of  forest  and  high  elevation 
rangelands  for  water  production  is  under- 
scored by  the  importance  of  the  water  itself. 
Runoff,  together  with  ground  water  supplies, 
represents  the  total  available  water  for  irriga- 
tion, municipalities,  industries,  livestock,  rec- 
reation, fisheries,  waterfowl,  and  other  wild- 
life. The  State's  water  requirements  are  ex- 
pected to  increase  about  21  percent  by  1980 
(Utah  State  University  and  Utah  Water  and 
Power  Board  1963). 

The  importance  of  Utah's  mountains  for 
water  clearly  indicates  the  vital  need  for 
watershed  protection  and  other  management. 
To  date,  projects  on  public  lands  have  at- 
tempted mainly  to  restore  impaired  water- 
sheds and  to  maintain  soil  stability  on  water- 
sheds which  are  still  in  good  condition.  How- 
ever, the  expected  increase  in  demands  for 
water  point  to  the  need  for  increasing  the 
quantity  and  quality  of  yields  by  forest  man- 
agement measures. 

For  many  years  the  U.S.  Forest  Service 
has  conducted  research  in  Colorado  and  Utah 
into  techniques  for  improving  and  increasing 
water  supplies  from  forest  lands  in  the  Rocky 
Mountains.  Studies  in  Colorado  indicate  that 
yields  of  water  from  the  mountain  snowpack 
and  timing  of  the  runoff  vary  significantly 
with  the  kind  of  forest  (hardwood  or  soft- 
wood), size  of  trees,  stocking  of  stands,  de- 
grees of  thinning,  harvesting  patterns,  and 
other  factors.  Evidence  strongly  indicates  that 
yields  of  usable  water  can  be  increased  by 
manipulating  tree  cover.  However,  much  more 
research  is  needed  before  conversion  from  one 
type  of  tree  cover  to  another  can  be  consid- 
ered economically  practical.  As  part  of  this 
research  the  effects  of  such  conversion  on 
other  forest  values  must  be  studied. 

The  forest  range  has  a  history  of 
heavy  and  sustained  use 

Utah's  forest  ranges  have  been  grazed  for 
a  long  time.  Pinyon-juniper,  aspen,  ponderosa 
pine,  and  other  forested  lands  provided  forage 
for  deer,  elk,  antelope,  and  buffalo  long  be- 
fore 1847  when  Mormon  pioneers  drove  in 
their  herds  of  gaunt  cattle.  Livestock  num- 


bers were  not  long  in  building  up.  By  1880  at 
least  136,000  head  of  cattle  and  almost 
600,000  head  of  sheep  grazed  on  Utah  ranges. 
Still  greater  increases  in  the  boom  period 
following  1880  resulted  in  statewide  popula- 
tions of  344,000  cattle  and  3,818,000  sheep 
by   1900. 

National  Forest  figures  showing  animals 
under  permit  provide  a  basis  for  indicating 
trends  in  use  of  the  forest  range  since  1900. 
These  data  indicate  the  number  of  sheep  on 
National  Forests  dropped  from  a  peak  of 
1,001,000  in  1913  to  407,000  in  1962— a  de- 
crease of  59  percent.  Cattle  numbers  were  at 
their  peak  during  World  War  I  because  of 
pressures  for  meat  production.  From  a  peak 
of  179,000  head  of  cattle  on  the  National  For- 
ests in  1918,  there  was  a  drop  of  more  than 
40  percent  to  a  level  of  102,000  in  1962. 

The  largely  uncontrolled  grazing  in  early 
days  left  its  mark  on  the  range.  As  early  as 
1900  large  areas  of  pinyon-juniper,  aspen, 
ponderosa  pine,  and  other  forest  rangelands 
were  badly  depleted  of  forage;  even  worse, 
soil  cover  was  destroyed  and  the  lands  laid 
open  for  erosion.  Depleted  ranges,  realization 
of  the  need  for  grazing  controls,  and  economic 
difficulties  in  the  sheep  industry  all  contrib- 
uted to  the  decline  in  number  of  livestock  on 
the  forest  range. 

Management  of  the  range  is  complicated 
by  the  need  for  considering  water,  recreation, 
and  wildlife  values  on  practically  the  entire 
forest  range.  Competition  for  forage  by  deer 
and  livestock  has  been  a  problem  for  many 
years,  especially  with  the  buildup  of  the  deer 
population  since  1930.  However,  competition 
is  less  acute  in  the  mountain  forest  range 
than  in  the  foothills  because  the  amount  of 
forage  on  the  former  is  usually  more  plenti- 
ful. The  foothill  range,  which  generally  is  less 
productive  and  more  limited  in  area  than  the 
summer  range,  is  used  more  heavily — by  deer 
in  the  winter  and  by  livestock  in  the  spring 
and  fall  seasons. 

Many  improvements  are  being  made  in 
management  of  the  forest  range.  Programs  of 
the  Bureau  of  Land  Management  and  the 
U.S.  Forest  Service  (the  two  principal  public 
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administrators  of  the  forest  range)  include: 
closer  control  of  number  of  livestock,  con- 
struction of  check  dams  and  reservoirs,  con- 
tour trenching,  more  use  of  rotation  and  de- 
ferred grazing  practices,  and  control  of  juni- 
per and  sagebrush  followed  by  reseeding  of 
thousands  of  acres  to  desirable  species  of 
grass    and    browse.    Cooperative  programs  of 


public  agencies  and  livestock  operators  have 
also  been  carried  out  successfully  in  several 
parts  of  the  State. 

Many  of  the  methods  for  improving  win- 
ter ranges  for  big  game  were  developed  co- 
operatively by  the  Utah  State  Department  of 
Fish  and  Game  and  the  Intermountain  For- 
est and  Range  Experiment  Station. 
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The   photo   above   shows   sheep   on 
meadow  and  forest  range  at  about  9,000 
feet  on   the  Manti-LaSal   National   For- 
est. Many  thousands  of  acres  of  aspen 
lands — similar  to  those  on  the  slope  in 
the  background — provide  excellent  for- 
age  of   forbs,    shrubs,    and    grasses   for 
Utah   livestock  and  game.  In  some  places, 
such  as  large  areas  on  the  Dixie  National 
Forest,  very  heavy  browsing  by  big  game 
and    domestic    livestock    has    eliminated 
most  of  the  aspen  reproduction.  This  has 
accelerated  the  takeover  by  coniferous 
trees  and  the  consequent  deterioration 
of  forage  values.  This  situation  typifies 
the  complex  problems  in  multiple  use 
management  in  Utah. 

The  photo  on  the  right  shov/s  range 
revegetated  for  livestock  and  deer.  These 
cattle  are  grazing  on  an  area  where 
scattered  pinyon-juniper  and  ponderosa 
pine  grow  at  an  elevation  of  8,000  feet 
on  the  Paunsaugunt  Plateau,  Dixie  Na- 
tional Forest.  This  is  part  of  about  25,000 
acres  revegetated  by  drill  seeding  be- 
tween 1948  and  1950. 


Recreational  use  of  forests  is 
especially  intense  in  Utah 

Utah's  forested  mountains,  which  attract 
campers,  picnickers,  hunters,  skiers,  and  many 
others,  are  some  of  the  most  heavily  used 
recreational  lands  in  the  West.  Use  is  espe- 
cially heavy  on  the  forest  area  along  the 
heavily  populated  Wasatch  Front.'  For  exam- 
ple, in  1963  the  Wasatch  National  Forest 
ranked  third  in  recreational  traffic  among 
the  154  National  Forests  in  the  United 
States.  The  official  tally  showed  3.2  million 
man-days  of  recreation  use. 

There  are  also  indications  that  Utah  ranks 
first  among  the  Mountain  and  Pacific  Coast 
States  in  recreation  visits  per  acre  of  forest 
land.  Although  figures  are  not  available  on 
the  recreation  use  of  all  forest  lands  by 
States,  National  Forest  estimates  of  number 


»/n  I960,  82  percent  of  Utah's  891,000  people 
lived  in  the  six  Wasatch  Front  counties  —  Cache, 
Box  Elder,  Weber,  Davis,  Salt  Lake,  and  Utah. 


Photos  on  the  facing  page  show  some  of  the 
opportunities  for  year-round  forest  recreation  in 
Utah.  A  chair  hft  on  sparsely  timbered  upper 
slopes  at  Alta  Ski  Area,  Wasatch  National  Forest, 
is  illustrated  in  the  upper  photo.  Skiing  conditions 
in  many  of  Utah's  forest  areas,  particularly  on 
the  Wasatch  Mountains,  are  unexcelled  in  the 
United  States.  The  long  ski  season,  with  fluffy, 
dry,  powder  snow,  results  in  heavy  local  and 
out-of-state  use  of  ski  facilities  and  expenditures 
of  several  million  dollars  a  year  by  skiers.  Facili- 
ties at  major  ski  areas  such  as  Alta,  Brighton,  and 
Park  City  are  constructed  and  operated  by  private 
enterprise  on  both  public  and  private  lands.  These 
ski  areas  and  others  are  important  in  the  year- 
round  use  of  Utah's  forest  lands  for  recreation. 

Lower  right  photo  shows  a  campground  in 
Sheep  Creek  Canyon,  Ashley  National  Forest.  This 
is  one  of  about  215  campgrounds  on  State  and 
Federal  lands  in  Utah.  Brilliant  autumn  foliage  of 
aspen  in  contrast  with  dark  evergreens,  against 
a  background  of  massive  upthrust  and  eroded 
rock  formations,  creates  major  scenic  attractions 
in    many    areas    of    the    State. 
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of  visits  by  recreationists  do  permit  certain 
comparisons.'"  On  this  basis,  the  following 
tabulation  shows  Utah's  preeminent  position 
in  1963  in  relation  to  other  leading  States, 
and  in  comparison  with  averages  for  western 
regions  and  the  country  as  a  whole. 

Number  of  visits  per 

1,000  acres  of  National 

Forest  Land 


Utah 
Colorado 
California 
Mountain  States 
Pacific  Coast  States 
United  States 


1,127 
909 
886 
539 
665 
673 


The  number  of  visits  to  Utah's  National 
Forests  by  class  of  use  in  1963  were  as  follows: 


Picnic  sites 
Campgrounds 
Winter  sports  sites 
Hotels  or  resorts 
Organization  camps 
Recreation   residences 
Wilderness  areas 
Other  forest  areas 

Total 


2,617,900 

1,499,200 

662,000 

75,600 

68,700 

64,800 

45,400 

3,847,900 

8,881,500 


Many  forest  recreation  areas  outside  the 
National  Forests  are  probably  just  as  heavily 
used.  Private  enterprises,  both  inside  and  out- 
side National  Forests,  provide  facilities  for 
skiing,  boating,  pack-tripping,  and  other  ac- 
tivities. The  Utah  State  Park  and  Recreation 
Commission,  National  Park  Service,  and  Bu- 
reau of  Land  Management  all  have  active  pro- 
grams to  foster  outdoor  recreational  use  of 
the  forests. 

Although  Utah  is  the  leading  western 
State  in  intensity  of  recreation  use  of  the  for- 
ests (as  indicated  by  National  Forest  data), 
the  State  has  been  falling  behind  in  the  rate 
of  increase  in  recreation  traffic  since  World 
War   II    (chart  page   26).   This   situation  is 

'"National  Forest  statistics  on  number  of  recrea- 
tion visits  are  used  here  and  elsewhere  in  this  report 
for  two  reasons:  (1)  they  are  practically  the  only 
data  available  for  forest  land  as  distinguished  from 
all  lands  that  are  used  for  outdoor  recreation,  and 
(2)  they  permit  ready  comparisons  among  States. 


also  illustrated  by  estimates  of  Utah's  share 
of  the  recreation  visits  to  National  Forests 
of  the  Mountain  States.  In  1946,  36  percent 
of  the  visits  were  in  Utah,  but  by  1963  the 
percentage  dropped  to  18.  In  other  words, 
while  Utah  had  a  head  start,  other  States 
have  been  catching  up. 

As  in  every  other  State,  hunting  and 
fishing  have  become  increasingly  popular  since 
World  War  II.  Between  1946  and  1963  there 
was  almost  a  sixfold  increase  in  the  number 
of  visits  to  National  Forests  for  hunting  deer, 
elk,  moose,  bear,  and  upland  game  birds.  Dur- 
ing the  same  period  the  number  of  visits  by 
fishermen  increased  about  3.4  times.  As  shown 
by  the  chart  on  this  page,  both  of  these  in- 
creases are  less  than  Mountain  States  aver- 
ages. 

The  estimated  legal  take  of  96,000  head 
of  big  game  on  the  National  Forests  in  1963 
represents  a  substantial  increase  over  the 
35,000  in  1946. 


INCREASES   IN 

HUNTERS   AND   FISHER  MEN 

1946  -  1963 


MOUNTAIN 
STATES 


\ 


1946 


year 


1963 
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Timber  cot  and  economic  returns  are 
low  in  relation  to  inventory 

Utah's  forests  have  never  been  heavily  ex- 
ploited for  timber.  In  contrast  to  the  very 
high  value  of  forest  lands  for  water,  capacity 
use  of  the  forest  range,  and  the  bustling  de- 
mands of  recreation,  timber  use  has  been 
moderate.  Millions  of  trees  have  grown  to 
sawtimber  size  and  died  without  the  touch  of 
an  ax  or  a  saw. 

Many  factors  discourage  timber  operations 
in  Utah.  Size  of  trees,  grades  of  logs,  and 
volumes  per  acre  are  generally  less  favor- 
able for  logging  in  Utah  than  in  most  areas 
of  the  Mountain  States.  Steep  slopes,  delicate 
soils,  and  the  isolated  location  of  much  of  the 
best  timber  result  in  high  costs  for  construct- 
ing roads  that  will  not  cause  erosion.  As  a 
result  of  these  various  considerations,  a  great 
many  stands  (although  classed  as  commercial 
forest)  are  not  profitable  logging  chances. 
This  is  particularly  the  case  when  the  tim- 
ber operator  is  required  to  bear  all,  or  even  a 
major  portion  of  road  construction  costs.  In 
other  stands  classed  as  commercial,  existing  or 
planned  use  of  the  forest  for  recreation  or 
other  purposes  limits  timber-harvesting  op- 
portunities. These  limiting  factors,  as  well 
as  other  considerations  that  enter  into  long- 
term  timber  management  planning  in  Utah, 
are  discussed  later  in  this  report. 

In  1962,  Utah's  cut  of  12.6  million  cubic 
feet  was  only  one-fifth  of  1  percent  of  its  in- 
ventory of  5.8  billion  cubic  feet  of  sound  live 
trees.  The  following  tabulation  shows  how  low 
this  cut  is  in  comparison  with  other  Mountain 
States  and  the  United  States. 

Percent  of  inventory 
cut,  1962, 
all  species 


Utah 

0.22 

Colorado 

.22 

Wyoming 

.29 

Nevada 

.36 

New  Mexico 

.60 

Montana 

.83 

Idaho 

1.02 

Arizona 

1.08 

Mountain 

States 

0.69 

United  States 

1.62 

Relationships  among  Mountain  States  are 
almost  the  same  when  sawtimber"  cut  is  con- 
sidered in  relation  to  sawtimber  inventory. 
Utah's  low  cutting  rate  is  the  principal 
factor  in  a  low  rate  of  economic  returns  from 
the  timber  resource.  Data  for  1958"  (U.S. 
Forest  Service  1963)  can  be  used  to  compare 
Utah  with  the  Mountain  States  average  by 
certain  economic  measures.  For  1958  the 
stumpage  value  of  $47.62  per  thousand  cubic 
feet  of  timber  cut  in  Utah  was  practically  as 
high  as  the  $48.84  average  for  the  Mountain 
States.  However,  as  shown  in  the  following 
tabulation,  Utah  is  far  below  the  Mountain 
States  average  when  value  of  products  shipped 
from  primary  manufacturing  plants'-  is  re- 
lated to  the  inventory  of  wood  in  the  forest. 

Value  of  ship- 
Value 
of 
shipments 


Utah 

Mountain  States 


ments  per  billion 

cubic  feet  of 

inventory 

-   -  Thousand  dollars   -  -    - 

6,000  1 ,030 

319,300  3,300 

The  primary  reason  for  the  low  value 
shown  above  for  Utah  (actually  the  lowest 
of  all  Mountain  States)  is  the  small  amount 
of  wood  processed  in  comparison  with  inven- 
tory volume.  A  related  reason  is  that  Utah 
does  not  have  industries  that  convert  wood  to 
relatively  high-value  products  such  as  ply- 
wood and  pulp  and  paper.  Utah  is  at  a  dis- 
advantage in  comparison  with  the  West  Coast 
in  producing  for  national  markets.  The  ex- 
tensive areas  of  big  timber  on  the  coast  favor 
establishment  of  large  integrated  mills  with 
lower  production  costs. 

A  number  of  roadblocks  standing  in  the 
way  of  a  rapid  increase  in  timber  cut  are  dis- 
cussed later  in  this  report.  To  the  extent  that 
these  problems  can  be  reduced,  the  people  of 
Utah  will  realize  greater  returns  in  wages, 
profits,  and  taxes  from  more  timber  harvesting 
and  bigger  wood  conversion  industries. 

^^1958  IS  the  latest  year  for  which  there  is  Census 
of  Manufactures  data  of  the  type  used  for  this 
analysis. 

'-Includes  sau  mills  and  planing  mills,  veneer  and 
plywood  plants,  paper  and  paperboard  mills,  and 
miscellaneous  products  plants. 
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Lumber  is  the  principal  timber  product 

Although  demands  lor  Utah  timber  have 
not  been  widespread  and  though  the  harvest 
and  economic  returns  have  always  been  well 
below  the  potential,  local  timber  has  played 
a  very  important  role  in  the  development  of 
this  State,  as  well  as  adjoining  areas.  The 
first  sawmill  was  established  in  1847,  shortly 
after  the  arrival  of  the  Mormon  vanguard.  As 
settlements  spread  from  the  Salt  Lake  City 
area,  more  mills  were  established  to  provide 
lumber  for  local  development.  In  1889  Utah 
had  30  sawmills.  Undoubtedly,  during  these 
early  years  much  less  timber  was  used  for 
lumber  than  tor  fuel  and  roundwood  products 
such  as  houselogs,  poles,  posts,  railroad  ties, 
and  mine  timbers.  In  1867-69  tracks  of  the 
transcontinental  railroad  were  laid  on  count- 
less ties  that  had  been  hewn  by  hand  from 
lodgepole  pine  on  the  north  slope  of  the  Uinta 
Mountains  and  floated  down  such  streams  as 
the    Blacks    Fork    and    Smiths    Fork.    Other 


areas  were  also  selectively  cut  for  tie  timber 
as  railroads  were  built  throughout  the  State. 
Local  forests  also  have  been  the  source  of 
round  mine  props  for  underground  coal  mines 
and  metal  mines. 

In  recent  years  roundwood  products  have 
gradually  been  replaced  by  sawed  material. 
In  1962,  90  percent  of  all  roundwood  products 
was  in  saw  logs  for  lumber. 


Thousand 

cubic  feet 

Saw  logs    (for  lumber) 

10,845 

Converter  poles,  excelsior 

bolts,  charcoal  wood,  and 

commercial  poles 

703 

Round  mine  timbers 

245 

Posts,  fuelwood,  miscellaneous 

farm  timbers 

212 

Total 


12,005 
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e.g.  averages  for  years  1913-1917  plotted  on  1915 

Harvesting  and  milling  saw  logs  in  southern 
Utah  (  photos  on  facing  page ) .  The  Crofts-Pearson 
Industries  truck  shown  in  the  upper  photo  is  haul- 
ing ponderosa  pine  logs  from  a  Dixie  National 
Forest  timber  sale  on  the  Paunsaugunt  Plateau,  to 
the  company's  mill  at  Panguitch.  The  lower  photo 
shows  lumber  being  sorted  and  piled  from  the 
green  chain  after  logs  have  been  cut  by  gang- 
saws.  Subsequent  operations  will  include  kiln  dry- 
ing and  planing.  This  sawmill,  with  an  output  of 
about  120,000  board  feet  a  day,  is  by  far  the 
largest  in  Utah. 
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UTAH  SAWMILLS 

AND 

SAWLOG  PRODUCTION 

1962 

Sawmill  reported  as 
operating  in  1  962 

Sawlog  output  by  county 
in  million  board  feet 

No  reported  production 

Less  than  5 

5  to  1  0 

More  than  10 

In  addition  to  the  mills  plotted 
on  the  nnap,  there  were  on 
estimated  19  active  mills,  all 
small,  for  which  no  sawlog 
reports  were  received  in  the 
1  962  products  survey.   These 
mills  received  about  5.1   percent 
of  the  State's  sawlog  output 
in  1962. 
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There  was  a  fairly  steady  upward  trend  in 
annual  lumber  production  from  the  early 
1930's  until  1960;  since  then  production  has 
leveled  off  (chart  on  this  page).  Figures  for 
lumber  and  total  of  all  products  cut  in  recent 
years  are  as  follows: 


Lumber 

All  products 

Million 

Million 

board  feet' 

cubic  feet 

1952 

35 

8.8 

1960 

69 

14.8 

1962 

67 

12.0 

^Lumber   tally   as   estimated    for   Utah    by 
the    U.S.    Bureau    of    the   Census. 


Utah's  lumber  industry  has  not  been 
stable.  Between  1889  and  1940,  the  number 
of  mills  fluctuated  between  30  and  95.  From 
1941  to  1948  more  than  100  mills  were  in  op- 
eration, with  a  peak  of  170  in  1948.  By  1962, 
however,  only  73  plants  were  operating.  The 
number  of  mills  by  size  classes  were  as  follows: 


Sawmill  size  class 

Thousand  board  feet 

per  year) 

Number  of  mills 

Less  than  50 

19 

50  to  499 

33 

500  to  999 

4 

1,000  and  over 

17 

Total 

73 

^The  classification  of  individual  mills  was 
estimated  from  saw  log  receipts  rather  than 
from    lumber  production. 

In  Utah,  as  in  the  other  Mountain  States, 
the  recent  trend  is  toward  fewer,  but  larger 
and  more  efficient,  mills.  The  number  of  ac- 
tive mills  in  Utah  dropped  from  99  in  1960 
to  73  in  1962;  the  concurrent  increase  in  the 
State's  lumber  production  resulted  in  greater 
average  annual  production  per  mill.  This  in- 
crease was  from  700,000  to  918,000  board 
feet-'^" 

^^Lumber  tally. 


The  map  on  the  facing  page  shows  the 
geographic  distribution  of  active  sawmills  and 
indicates  the  principal  counties  that  produce 
saw  logs.  Garfield  County  was  the  only  coun- 
ty that  produced  more  than  10  million  board 
feet  of  saw  logs  in  1962. 

Since  the  early  days  of  lumbering  in  Utah, 
there  have  been  important  shifts  in  the  rela- 
tive importance  of  species.  In  Utah,  more 
ponderosa  pine  has  been  cut  into  lumber 
than  any  other  species.  The  excellent  lum- 
ber properties  of  ponderosa  pine,  as  well 
as  relative  accessibility  of  the  timber,  have 
resulted  in  heavy  use  of  this  species  ever 
since  lumbering  began.  Despite  year-to-year 
fluctuations  in  the  volume  of  ponderosa  pine 
cut  since  World  War  II,  the  overall  trend 
has  been  fairly  level — with  an  average  of 
18  million  board  feet  a  year.  During  this 
period  the  output  of  other  species  has  in- 
creased, as  shown  by  the  chart  on  the  facing 
page. 

Engelmann  spruce  replaced  ponderosa 
pine  as  the  leading  species  in  1959,  and  in 
1962  accounted  for  slightly  more  than  one- 
third  of  the  total  lumber  output.  The  chart 
on  this  page  compares  species  in  terms  of 
cut  in  relation  to  inventory  in  1962. 
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THE    FUTURE 


Demands  on  the  forest  will  increase 

To  the  extent  that  past  trends  are  indi- 
cative of  the  future,  it  is  very  evident  that 
Utah's  forests  will  receive  much  greater  use 
in  the  coming  years.  This  is  portended  not 
only  by  trends  within  the  State  (as  discussed 
earlier  in  this  report)  but  also  by  national 
and  regional  forecasts. 

Projections  of  demands  for  water,  recrea- 
tion, timber,  and  other  resources  indicate  big 
increases  by  2000.  However,  the  projected 
ra'te  of  increase  differs  substantially  among 
resources.  And  projections  for  an  individual 
use  can  vary  greatly  depending  on  assump- 
tions relative  to  technological  changes,  use 
of  competing  resources,  disposable  income, 
amount  of  leisure  tirrie,  etc.  A  basic  assump- 
tion, of  course,  is  the  extent  of  increase  in  the 
country's  population.  The  latest  median  pro- 
jection by  Bureau  of  the  Census  indicates 
that  the  present  population  of  193  million 
people  will  increase  to  about  325  million  by 
2000. 

Demands  on  forest  lands  for  water  will 
be  much  greater  than  they  are  now.  A  pro- 
jection for  the  West'^  by  Resources  for  the 
Future,  Inc.  (Landsberg  et  al.  1963)  indicates 
that  use  of  water  for  irrigation,  municipal,  and 
other  consumption  will  increase  more  than 
1.5  times  between  1960  and  2000.  Projected 
demands  for  hydroelectric  and  recreation  uses 
are  also  much  greater  than  at  present. 

Recreation  demands  will  probably  develop 
extremely  rapidly.  According  to  the  report  of 
the  Outdoor  Recreation  Resources  Review 
Commission,  outdoor  recreation  in  general 
will  probably  increase  threefold  in  the  United 
States  by  2000  (Outdoor  Recreation  Re- 
sources Review  Commission  1962).  Much 
larger  increases  for  forest  recreation  than  this 
are  suggested  by  other  national  projections 

^^RougMy.  the  area  west  of  95°  longitude,  exclu- 
sive of  the  Pacific  Northwest. 


for  use  of  certain  types  of  public  recreation 
areas  (Landsberg  et  al.  1963). 

1960  2000 

Million  visits 
National  Parks,  Monuments, 

and  Recreation  Areas  41  390 

National  Forests  93  2,010 

State  Parks  259  2,770 

National  demands  for  timber  are  also  pro- 
jected to  increase  sharply  by  2000.  Recent 
estimates  (U.S.  Forest  Service  1965)  indi- 
cate an  increase  of  81  percent  in  the  total 
volume  of  roundwood  products.  Pulpwood  de- 
mand is  expected  to  increase  more  rapidly 
than  this — about  2.7  times. 

Utah's  forests  probably  will  be  in  an  in- 
creasingly favorable  location  with  respect  to 
markets  for  wood  products.  The  especially 
rapid  growth  in  population  of  the  West  since 
World  War  II  has  meant  bigger  markets  for 
lumber  from  the  Mountain  States.  An  in- 
creasing amount  of  lumber  from  these  States 
is  going  to  California.  That  this  trend  will 
continue  is  suggested  by  population  projec- 
tions which  indicate  that  by  2000  the  popu- 
lation of  the  Pacific  Coast  States  will  be 
about  2.2  times  the  number  in  1960.  The 
estimated  increase  for  the  country  as  a  whole 
is  1.8  times.  This  changing  distribution  of 
population  should  favor  an  improving  mar- 
ket for  Utah  timber. 

The  extent  to  which  demands  can  be  met 
in  the  future  undoubtedly  depends  on  greatly 
intensified  multiple  use  management.  There 
is  likely  to  be  some  reduction  in  Utah's  for- 
est area  in  coming  years  to  meet  needs  for 
rights-of-way,  for  highways  and  utility  lines, 
reservoirs,  urban  expansion,  and  farmlands. 
Management  that  is  coordinated  with  respect 
to  water,  timber,  recreation,  and  forage  val- 
ues is  already  the  objective  on  practically  all 
public  lands.  Intensified  management  will  be 
necessary  in  the  years  ahead. 
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More  information  about  forest  lands  is  a 
basic  requirement  for  future  management. 
Much  more  and  better  inventory  data  are 
needed  to  evaluate  present  forest  conditions 
and  management  needs,  and  to  estimate  the 
potential  of  forest  lands  for  various  uses. 
However,  efficient  data  collection  and  its  ap- 
plication in  on-the-ground  management  will 
not  be  possible  without  much  more  research 
in  all  fields  of  management  in  Utah.  Studies 
in  water,  range,  wildlife  habitat,  timber  man- 
agement, forest  protection,  and  timber  util- 
ization have  been  underway  for  many  years. 
Relatively  new  fields  of  study  in  Utah  in- 
clude recreation,  timber  marketing,  and  mul- 
tiple use  management. 

The  concluding  sections  of  this  report  are 
concerned  primarily  with  timber  management 
needs  and  industrial  opportunities  for  timber 
development. 

A  steadily  increasing  supply  of  timber 
depends  on  farsighted  management 

Capability  of  the  land  to  produce  timber 
is  not  one  of  the  reasons  that  Utah  cut  only 


67.3  million  board  feet  of  sawtimber  in  1962. 
This  volume  is  about  equal  to  the  annual 
yield  potential,  without  management,  of  the 
ponderosa  pine  lands  alone  (432,000  acres  or 
10.8  percent  of  the  commercial  forest  area). 
Data  are  not  available  for  making  direct  esti- 
mates of  the  capability  of  lands  occupied  by 
other  timber  types.  If  their  timber-growing 
capability  is  the  same  as  for  ponderosa  pine, 
the  entire  4  million  acres  of  commercial  forest 
has  an  annual  potential  of  roughly  616  million 
board  feet.  This  is  undoubtedly  a  conservative 
estimate  because  the  potential  for  ponderosa 
pine  lands  is  generally  considered  as  substan- 
tially lower  than  the  average  for  the  commer- 
cial forest.  Regardless  of  its  magnitude,  the 
timber  potential  can  never  be  realized,  because 
of  overriding  considerations  of  other  uses  on 
much  of  the  area. 

Many  things  must  be  considered  in  push- 
ing the  timber  cut  to  higher  and  higher  sus- 
tainable levels.  Some  of  the  factors,  especially 
present  forest  conditions,  have  already  been 
described  in  this  report.  These  and  other  gen- 
eral considerations  can  be  summarized  as 
shown  below. 


PRINCIPAL  TIMBER  MANAGEMENT  CONSIDERATIONS 

FOREST  LANDS  ARE  EASILY  DAMAGED  AND  DIFFICULT  TO  REPAIR. 

Very  careful  management  is  necessary  to  maintain  enough  vegetative  cover  to  prevent  ero- 
sion on  lands  where  rainfall  is  low  and  erratic,  slopes  are  steep,  and  soils  thin  and  unstable. 

A  BIGGER  PROPORTION  OF  THE  AREA  NEEDS  TO  BE  IN  VIGOROUS  YOUNG  STANDS. 

To  attain  the  distribution  of  age  classes  desirable  for  sustained  yield  management,  there 
should  be  a  reduction  in  the  area  of  old  growth  that  is  risky  to  hold  and  costly  to  protect 
from  insects  and  diseases. 

MANY  MORE  ROADS  MUST  BE  BUILT  BEFORE  THE  TIMBER  MANAGEMENT   EFFORT  CAN   BE   SUBSTAN- 
TIALLY INCREASED. 

Lands  that  are  presently  accessible  have  been  cut  over.  Roads  are  needed  for  stand  protec- 
tion and  improvement,  and  for  timber  harvesting. 

A  GREAT  MANY  MATURE  STANDS  WOULD  BE  UNPROFITABLE  LOGGING  CHANCES  IF  OPERATORS  WERE 

REQUIRED  TO  BEAR  ACCESS  ROAD  COSTS. 

Small  size  of  trees,  low  volumes  per  acre,  low-grade  logs,  and  patchy  distribution  of  stands 
are  factors  that  make  many  stands  marginal  at  best. 

STAND  IMPROVEMENT  WORK  OF  ONE  KIND  OR  ANOTHER  IS  ESSENTIAL. 

Thinning,  planting  and  other  types  of  work  are  a  necessary  part  of  a  full  management  pro- 
gram. 

TIMBER  MANAGEMENT  MUST  BE  GEARED  TO  MULTIPLE  USE  MANAGEMENT. 

Practically  no  public  lands  will  be  managed  for  timber  products  alone. 

TIMBER  YIELDS  MUST  BE  SUSTAINED. 

Industries  based  on  the  timber  resource  must  be  assured  of  a  steady,  and  desirably  an  in- 
creasing, supply  of  timber  from  year  to  year. 
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None  of  the  considerations  listed  on  the 
previous  page  can  be  neglected  in  a  program 
directed  toward  full  and  sustained  use  of 
Utah's  forests.  The  most  basic  consideration 
is  the  extremely  fragile  nature  of  the  country. 
Unless  road  construction,  logging,  and  man- 
agement practices  in  general  are  designed  very 
carefully,  consequences  can  be  serious.  Once 
removed,  many  kinds  of  vegetation  take  a 
long  time  to  come  back.  And  on  the  tilted 
terrain  typical  of  much  of  Utah's  forest  area, 
destruction  of  protective  vegetation  or  plant 
cover  usually  promotes  erosion — erosion  of 
soils  and  erosion  of  sustained  yield  values. 
Both  types  of  erosion  are  evident  on  the  nu- 
merous lands  in  the  State  that  have  been 
overused  and  misused  in  the  past. 


Incipient  erosion  following  logging  on  the  hillside 
above  Tropic  Reservoir,  Dixie  Notional  Forest. 
Prevention  of  erosion  and  maintenance  of  v/atershed 
values  are  primary  considerations  in  planning  and 
conducting  logging  operations  on  the  fragile  lands 
characteristic  of  most  of  Utah's  forest  area.    Effective 
erosion  control  in  skid  trails  such  as  this  would  require 
ditching  with  bulldozer  or  slosh  scattering  and 
seeding,  or  possibly   both. 


More  cutting  and  reforestation  are 

requirements  for  improved 

timber  management 

Judicious  timber  cutting,  in  one  form  or 
another,  should  be  a  principal  method  of  in- 
creasing productivity  of  Utah's  commercial 
timberlands.  As  pointed  out  earlier  there  is 
far  too  much  old  growth,  in  relation  to  area 
in  young  stands,  for  long-term  sustained  yield 
management.  Accelerated  harvest  cutting  is 
necessary  to  attain  a  distribution  of  age 
classes  that  eventually  will  result  in  about 
the  same  volume  of  timber  reaching  maturity 
each  year. 

In  addition  to  timber  harvesting,  cutting 
must  also  be  done  to  thin,  release,  and  weed 
many  immature  stands.  These  measures  are 
necessary  to  increase  yields  of  desirable  spe- 
cies, sizes,  and  quahties.  Many  areas  will 
remain  relatively  unproductive  for  the  next 
100  years  or  more  unless  they  receive  cultural 
treatment  very  quickly.  These  include  young 
overstocked  stands  and  old  stands  of  cull  trees, 
badly  infected  with  mistletoe,  that  were  left 
from  early  logging.  Many  of  the  young  stands 
will  respond  to  thinning.  The  old  stands  pre- 
sent a  more  serious  problem;   on  many   of 


them,  trees  should  be  felled  and  burned  and 
new  trees  started.  Of  course,  lands  of  better 
site  quality  provide  best  opportunities  for  im- 
proving yields  by  cultural  work. 

Until  more  surveys  are  conducted  it  is  im- 
possible to  estimate  reliably  the  backlog  of 
cultural  needs.'  There  is  little  doubt,  how- 
ever, that  a  much  greater  stand  improvement 
effort  will  be  needed  in  the  future.  Accom- 
plishments on  National  Forests  for  1964  only, 
and  the  total  for  all  years  to  date  are  as 
follows: 

1964  To  date 

Acres 

875  18,204 

3,309  5,707 

126  52,940 


Release  and  weeding 
Precommercial  thinning 
Pruning 


^''Surveys  currently  underway  will  provide  data 
on  the  amount,  kind,  and  priority  of  cultural  work 
needed  on  National  Forests. 

Precommercial  thinning  in  ponderosa  pine  on  the 
Dixie  National  Forest,   1964.    This  stand  is  about  50 
years  old  —  almost  the  maximum  age  at  which  most 
ponderosa  pine  stands  in  Utah  will  adequately 
respond  to  thinning. 
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Regeneration,  as  well  as  timber  cutting, 
is  an  integral  step  in  farsighted  management. 
Cutting  without  regenerating  cutover  areas 
is  a  backward  step.  The  problem  of  regener- 
ating Engelmann  spruce  is  probably  the  most 
difficult,  particularly  at  the  high  elevations 
at  which  this  species  grows  in  southern  Utah. 
Especially  careful  logging  techniques  must  be 
used  here  to  assure  that  spruce  that  is  cut  will 
be  replaced  by  spruce  seedlings. 

Although  data  are  not  yet  available  indi- 
cating the  area  in  need  of  reforestation — for 
timber  growing,  erosion  control,  and  other 
purposes — it  is  almost  certain  that  the  pres- 
ent program  of  seeding  and  planting  should 


be  stepped  up.  Areas  that  have  been  seeded 
and  planted  on  National  Forests  are  as  fol- 
lows: 


Seeding 
Planting 

Total 


1964  To  date 

-  -  -  -  Acres  -  -  -  - 

542  556 

1,126  4,908 


1,668 


5,464 


Some  planting  has  also  been  done  on  pri- 
vate, state,  and  federal  lands  not  in  National 
Forest  ownership.  About  1,100  acres  were 
planted  by  the  end  of  1963.  Of  these,  65  acres 
were  planted  in  1963. 


Machine  planting  of  ponderosa  pine  on  Dixie  National  Forest,  1964.  The  National  Forest  plant- 
ing program  calls  for  about  50  percent  of  the  planting  to  ponderosa  pine  and  50  percent  to  other 
species.    About  30  percent  of  future  planting  will  be  by  machine. 
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Cutting,  reforestation,  and  other  timber 
management  treatments  affect  one  or  more 
of  the  other  forest  uses  on  practically  every 
acre  of  the  State's  commercial  forest.  Obvi- 
ously, therefore,  timber  management  decisions 
should  be  made  within  the  framework  of  a 
coordinated  program  that  defines  priorities 
among  uses  and  management  objectives  of 
each  use. 

Programs  for  multiple  use  management 
have  not  been  developed  to  the  point  where 
they  adequately  guide  timber  management 
in  many  areas  of  the  State.  This  is  particular- 
ly true  where  there  is  conflict  because  of  over- 
lapping jurisdictions.  For  example,  while  the 
Board  of  Big  Game  Control  is  responsible  for 
controlling  levels  of  deer  population,  most 
of  the  forest  land  on  which  deer  feed  is  in 
Federal  ownership.  In  many  areas  there  is  a 
lack  of  agreement  among  agencies  and  indi- 
viduals about  desirable  deer  and  livestock 
population  levels  in  relation  to  hunter  and 
rancher  demand,  other  forest  uses,  and  sup- 
plies of  forage  and  browse.  Aspen  is  a  prin- 
cipal browse  species  but  is  giving  way  to  coni- 
fers over  substantial  areas.  Objectives  for 
timber  production  and  animal  grazing  must 
be  reconciled  before  managers  can  decide  how 
much  land  should  go  to  conifers  desirable  for 
timber  and  how  much  should  be  retained  in 
aspen  for  forage.  This  is  but  one  example  of 
present  difficulties  in  defining  management 
objectives  on  many  individual  acres  of  public 
land. 


A  multiple-purpose  road  system 
is  a  basic  need 

For  many  reasons,  more  roads  are  needed 
for  adequate  timber  use  and  management. 
In  the  first  place,  more  roads  would  permit 
better  distribution  of  the  timber  cut.  Con- 
tinued cutting  in  already  accessible  areas 
could  lead  to  excessive  reduction  in  inven- 
tories on  these  lands,  while  at  the  same  time 
large  numbers  of  trees  are  dying  and  rotting 
in  remote  stands.  If  these  remote  stands  were 
accessible,  they  could  be  logged  on  the  basis 
of  priority  of  risk  and  other  considerations 
for  the  commercial  forest  as  a  whole.  Further- 


more, the  same  latitude  would  be  permitted 
in  selecting  areas  in  need  of  thinning,  release, 
and  planting. 

More  roads  are  needed  for  forest  protec- 
tion. Better  access  is  especially  important  to 
areas  of  old  growth  that  may  be  subject  to 
heavy  loss  from  insect  epidemics.  For  ex- 
ample, extensive  blowdowns  of  Engelmann 
spruce  would  undoubtedly  be  followed  by 
bark  beetle  epidemics.  Unless  major  areas  of 
this  species  were  accessible  by  road,  control 
measures  would  be  severely  handicapped  and 
big  areas  could  be  devastated  very  rapidly. 

Timber  values  alone  will  not  justify  con- 
struction of  a  transportation  network  ade- 
quate for  multiple  use  management  of  public 
forests  in  Utah.  As  pointed  out  earlier  in  this 
report,  tree  size,  tree  quality,  and  timber  vol- 
umes per  acre  are  generally  less  in  Utah  than 
in  the  principal  timber  producing  areas  of 
the  Mountain  States.  Also,  there  are  many 
small  patches  of  mature  timber  in  Utah  that 
have  insufficient  volume  to  warrant  cost  of 
road  construction  in  addition  to  other  logging 
expenses.  Such  stands  are  especially  common 
in  northern  areas  of  the  Wasatch  Mountains. 
Timber  on  steep  slopes  is  another  problem. 
In  many  places  cost  would  prohibit  construc- 
tion of  logging  roads  that  would  not  result 
in  excessive  erosion  and  impairment  of  water- 
shed values. 

Timber,  however,  is  only  one  factor  in 
considering  better  access  to  Utah's  forests. 
More  roads  must  be  built  to  meet  expanding 
recreation  use  and  for  more  intensive  manage- 
ment of  water,  wildlife,  and  livestock  re- 
sources. Therefore,  planning  and  financing 
should  be  directed  toward  a  multiple-purpose 
road  system.  This  implies  that  on  public 
lands  a  much  greater  proportion  of  road  fi- 
nancing must  be  by  direct  appropriation  with 
proportionately  less  dependence  on  timber 
sale  money.  Although  the  proportion  of  road 
construction  financed  under  sale  contracts  has 
been  decreasing  on  National  Forests,  it  still 
amounted  to  about  one-third  during  the  per- 
iod  1960-64. 
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National  Forest  managers  are  currently  re- 
planning  their  transportation  system  to  meet 
objectives  of  the  Multiple  Use  and  Sustained 
Yield  Act  of  1960.  Planning  to  date,  though 
incomplete,  does  provide  a  basis  for  some  ob- 
servations. One  is  that  fewer  miles  of  per- 
manent roads  will  be  needed  than  envisioned 
in  past  plans.  But  future  roads  must  be  much 
better  roads,  and  will  be  more  costly  to  con- 
struct. They  must  be  located  to  meet  multiple 
use  needs  and  built  to  standards  required  for 
the  greater  traffic  expected  in  managing  all 
resources — rather  than  primarily  timber.  Also, 
greater  consideration  must  be  given  to  har- 
monizing roads  with  the  environment  to  main- 
tain soil  stability  and  scenic  values. 

The  rate  of  road  construction  must  be 
sharply  increased  if  anticipated  transporta- 
tion needs  are  to  be  met.  On  Utah's  National 
Forests  in  1964,  only  51  miles  of  new  roads 
were  constructed  and  112  miles  reconstructed. 
This  rate  of  construction  probably  will  pro- 
vide less  than  60  percent  of  the  transporta- 
tion network  needed  for  timber  management 
and  use  by  2000. 

Bigger  markets  will  encourage 
better  management 

In  addition  to  more  roads  and  greater 
management  effort,  markets  are  the  third  key 
to  more  rapid  development  of  Utah's  timber 
resource.  Markets  for  lumber  and  pulpwood 
appear  to  offer  the  best  opportunities.  All  the 
State's  commercial  species  are  suitable  for 
one  or  the  other  or  both  of  these  products. 

Lumber  will  probably  continue  as  the 
principal  wood  product.  As  discussed  earlier, 
production  has  been  increasing  at  a  fairly 
steady  rate  since  the  early  1930's;  markets 
should  continue  to  improve  with  the  country's 
westward  shift  of  population. 

The  sawmill  industry  would  stand  to  gain 
if  a  market  develops  for  pulpwood.  Utah's 
sawmills  have  not  had  the  opportunity  that 
mills  in  some  other  Mountain  States  have  to 
sell  their  slabs,  edgings,  and  trim  residues  in 
the  form  of  chips  suitable  for  pulping.  This 
material,  which  is  presently  waste  and  usually 


is  disposed  of  at  some  expense,  represents 
roughly  one-fifth  the  volume  of  saw  logs.  A 
market  for  pulp  chips  could  encourage  estab- 
lishment of  larger  sawmills — mills  of  suffi- 
cient capacity  to  warrant  the  substantial  ex- 
pense of  installing  debarkers  and  chippers. 

A  market  for  round  pulpwood  would  pro- 
vide an  opportunity  to  use  large  volumes  of 
trees  that  are  too  small  or  are  otherwise  sub- 
marginal  for  lumber.  Many  stands  consist  en- 
tirely of  such  trees.  In  other  stands  they  are 
mixed  with  sawtimber  trees,  but  cannot  be 
used  in  saw  log  operations.  For  example,  of 
the  688  million  cubic  feet  of  lodgepole  pine  in 
sawtimber  stands,  almost  two-fifths  is  in  pole- 
timber  trees.  A  market  for  this  material  not 
only  would  make  more  sawtimber  stands 
economically  operable,  but  would  favor  clear- 
cutting — the  usual  objective  of  even-age  man- 
agement. 

Although  the  feasibility  of  establishing  a 
pulpmill  in  Utah  appears  unlikely  for  some 
time,  there  is  a  possibility  of  marketing  pulp- 
wood from  the  Uinta  Mountains.  A  recent 
U.S.  Forest  Service  study  (U.S.  Forest  Serv- 
ice 1964)  shows  there  is  enough  timber  with- 
in a  200-mile  radius  of  Green  River,  Wyoming, 
to  support  at  least  a  200-ton-per-day  sulphate 
pulp  and  paper  mill  at  that  location.  Pre- 
liminary estimates  indicate  an  annual  volume 
of  about  82,000  cords  of  lodgepole  pine,  En- 
gelmann  spruce,  and  other  species  could  be 
supplied  from  sound,  live  timber  on  the  Ash- 
ley and  Wasatch  National  Forests  in  Utah. 
Roughly  5  percent  of  this  would  be  in  the 
form  of  chips  from  sawmills.  These  National 
Forest  lands  can  supply  another  4,700  cords 
a  year  from  cull  and  dead  (but  usable)  trees. 
Still  additional  volumes  are  available  on  pub- 
lic lands  other  than  National  Forest,  and  on 
private  holdings. 

An  opportunity  to  market  big  volumes  of 
pulpwood  from  the  Uinta  Mountains  is  highly 
desirable.  Aside  from  the  substantial  economic 
returns,  such  a  market  would  be  of  enormous 
benefit  to  long-term  timber  management  in 
this  area. 
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APPENDIX 


TERMINOLOGY 

Forest  Land 

The  term  forest  land  includes  (a)  land 
which  is  at  least  10  percent  stocked  by  trees 
of  any  size  and  capable  of  producing  timber 
or  other  wood  products,  or  of  exerting  an  in- 
fluence on  the  climate  or  on  the  water  regime; 
(b)  land  from  which  the  trees  described  in 
(a)  have  been  removed  to  less  than  10  percent 
stocking,  and  which  has  not  been  developed 
for  other  use;  (c)  afforested  areas. 

At  the  time  the  fieldwork  for  this  report 
was  performed,  the  minimum  unit  of  area  for 
forest  land  classification  was  10  acres  with  a 
minimum  width  of  stringer  strips  of  120  feet. 

The  principal  classes  of  forest  land  are: 

Commercial  forest  land.  —  Forest  land 
which  is  (a)  producing,  or  is  physically  capa- 
ble of  producing,  usable  crops  of  wood 
(usually  sawtimber);  (b)  economically  avail- 
able now  or  prospectively;  (c)  not  withdrawn 
from  timber  utilization. 

Noncommercial  forest  land. — Three  classes 
of  noncommercial  forest  land  are  recognized: 
Productive  -  reserved,  Unproductive  -  nonre- 
served,  and  Unproductive-reserved. 

Productive-reserved  is  public  forest  land 
withdrawn  from  timber  utilization  through 
statute,  ordinance,  or  administrative  order, 
but  which  otherwise  qualifies  as  commercial 
forest  land. 

Unproductive  indicates  forest  land  inca- 
pable of  yielding  usable  wood  products  (usual- 
ly sawtimber)  because  of  adverse  site  condi- 
tions or  forest  land  so  physically  inaccessible 
as  to  be  unavailable  economically  in  the  fore- 
seeable future. 

Forest  Types 

Forest  land  is  classified  into  types  on  the 
basis  of  tree  species;  the  type  name  is  that  of 
the   predominant   species.    The   predominant 


species  is  the  one  which  has  a  plurality  of  (a) 
gross  cubic  volume  in  sawtimber  and  poletim- 
ber  stands,  or  (b)  the  number  of  stems  in 
seedling  and  sapling  stands.  Both  growing 
stock  and  cull  trees  are  considered  in  the 
classification.  Forest  types  which  occur  on 
both  commercial  and  noncommercial  forest 
land  are: 


Douglas-fir 

Ponderosa  pine 

Lodgepole  pine 

Whitebark,  limber, 
and  bristlecone  pines 


Fir-spruce 

Aspen 

Cottonwood 


Additional  forest  types  which  occur  only 
on  noncommercial  forest  land  are: 

Piny  on- juniper 

Chaparral 

Other  (unclassified) 

Tree-Size  Classes 

Sawtimber-size  tree 

A  tree  11.0  inches  d.b.h.  or  larger 

Pole-size  tree 

A  tree  5.0  to  10.9  inches  d.b.h. 

Seedling-sapling  trees 

Trees  less  than  5.0  inches  d.b.h. 

Tree-Merchantability  Classes 

Sawtimber  tree 

Live  tree  of  commercial  species,  11.0  inches 
d.b.h.  or  larger,  that  contains  at  least  one 
10-foot  log  to  a  merchantable  top  diameter 
and  having  the  likelihood  of  eventually  con- 
taining at  least  a  16-foot  minimum  saw  log. 
Also,  at  least  one-third  of  the  board-foot 
volume  must  be  free  from  rot  or  other  de- 
fect. 
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Poletimber  tree 

Live  tree  of  commercial  species,  5.0  to  10.9 
inches  d.b.h.,  free  of  rot  and  having  the 
likelihood  of  growing  into  a  sawtimber  tree. 

Sapling  and  seedling  trees 
Live  trees  of  commercial  species,  less  than 
5.0  inches  d.b.h.,  with  form  and  quality  to 
qualify  as  potential  poletimber  trees. 

Growing  stock  trees 

Sawtimber  trees,  poletimber  trees,  saplings, 
and  seedlings;  i.e.,  all  live  trees  except 
cull  trees. 

In  discussion  and  tables  on  volumes,  growth, 
and  mortality,  the  term  growing  stock  refers 
only  to  sawtimber  trees  and  poletimber  trees; 
i.e.,  all  live  trees  5  inches  d.b.h.  and  larger 
(except  cull  trees).  Saplings  and  seedlings  are 
not  part  of  growing  stock  in  this  usage  of  the 
term. 

Cull  tree 

Live  tree  of  sawtimber  or  poletimber  size 
that  is  unmerchantable  for  saw  logs,  now 
or  prospectively,  because  of  rot  or  other  de- 
fect, or  species. 

Sound  cull  trees  include: 

a.  Sawtimber-size  trees  that  have  more 
than  two-thirds  of  their  gross  board-foot 
volume  in  cull  with  at  least  one-half  of  this 
cull  the  result  of  sweep,  crook,  or  other 
sound  defect.  Also  included  are  sound  trees 
which  do  not  contain  at  least  one  10-foot 
saw  log. 

b.  Poletimber-size  trees  that  are  un- 
likely to  grow  into  sawtimber  trees  because 
of  serious  fire  and  basal  scars,  broken  tops, 
severe  mistletoe,  crooks,  or  girdling  by 
porcupine.    No  rot  may  be  present. 

Rotten  cull  trees  include: 

a.  Sawtimber-size  trees  that  have  more 
than  two-thirds  of  their  gross  board-foot 
volume  in  cull,  with  more  than  half  of  the 
cull  due  to  rot. 

b.  Poletimber-size  trees  showing  any 
evidence  of  rot  in  the  main  stem. 

Mortality  tree 

A  tree  5.0  inches  d.b.h.  or  larger,  stand- 
ing or  down,  which  has  died  within  the  past 


5  years  and  was  not  a  cull  tree  at  time  of 
death. 

Solvable  dead  tree 

Dead  tree  5.0  inches  d.b.h.  or  larger,  stand- 
ing or  down  (but  not  lying  on  the  ground) 
which  has  50  percent  or  more  of  its  cubic- 
foot  volume  in  sound  wood. 

Stand-Size  Classes 

Sawtimber  stands 

a.  National  Forest  lands. — A  stand  with 
a  minimum  net  volume  per  acre  of  1,500 
board  feet  (International  Vi-i^^ch  rule)  in 
sawtimber  trees.  Two  classes  of  sawtimber 
stands  are  recognized. 

b.  All  other  lands. — At  least  one-fourth 
of  the  dominant  trees  are  sawtimber  trees. 

Large  sawtimber 

a.  National  Forest  lands. — A  stand  in 
which  the  majority  of  the  net  board-foot 
volume  is  in  sawtimber  trees  21.0  inches 
d.b.h.  and  larger. 

b.  All  other  lands. — At  least  one-half 
the  dominant  sawtimber  trees  are  at  least 
21.0  inches  d.b.h. 

Small  sawtimber 

a.  National  Forest  lands. — A  stand  in 
which  the  majority  of  the  net  board-foot 
volume  is  in  sawtimber  trees  from  11.0 
to  20.9  inches  d.b.h. 

b.  All  other  lands. — At  least  one-half 
the  dominant  sawtimber  trees  are  less 
than  21.0  inches  d.b.h. 

Poletimber  stand 

Stand  failing  to  meet  the  sawtimber  stand 
specifications,  but  at  least  10  percent  stock- 
ed with  poletimber  and  larger  trees  (5.0 
inches  d.b.h.  and  larger)  and  with  at  least 
half  the  stocking  in  poletimber  trees. 

Seedling  and  sapling  stand 
A  stand  not  qualifying  as  either  a  sawtim- 
ber or  poletimber  stand,  but  having  at  least 
10  percent  stocking  of  trees  of  commercial 
species  and  with  at  least  half  the  stocking 
in  seedling  and  sapling  trees. 

Nonstocked  area 

An  area  not  qualifying  as  a  sawtimber,  pole- 
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timber,  or  a  seedling-sapling  stand;  i.e., 
normally  an  area  less  than  10  percent 
stocked. 

Stocking 

Stocking  is  a  measure  of  the  degree  to 
which  growing  space  is  utilized  by  trees.  In 
this  report  it  is  expressed  as  the  percentage 
of  the  available  space  that  is  occupied  by  live 
trees. 

Well-stocked  stand 

A  stand  that  is  70  percent  or  more  occupied. 

Medium-stocked  stand 

A  stand  that  is  40  to  70  percent  occupied. 

Poorly  stocked  stand 

A  stand  that  is  10  to  40  percent  occupied. 

Nonstocked  area 

An  area  that  is  less  than  10  percent  oc- 
cupied. 

Timber  Volume 

All-timber  volume 

Volume  in  cubic  feet  of  sound  wood  in  the 
bole  of  growing  stock,  cull,  and  salvable 
dead  trees  5.0  inches  and  larger  in  diameter 
at  breast  height,  from  stump  to  a  minimum 
4.0-inch  top  inside  bark. 

Growing  stock  volume 
Net    volume    in    cubic    feet   of   sawtimber 
trees  and  poletimber  trees  from  stump  to  a 
minimum  4.0-inch  top  inside  bark. 

Live  sawtimber  volume 
Net  volume  in  board  feet.  International  ^- 
inch  rule,  of  the  saw  log  portion  of  saw- 
timber trees. 

Saw  log  portion 

That  portion  of  the  bole  of  sawtimber  trees 

between  the  stump  and  the  merchantable 

top. 

Merchantable  top 

The  point  at  which  the  upper  limit  of  saw 
log  merchantability  is  limited  either  by 
limbs  or  by  a  minimum  diameter.  The  latter 
varies  with  diameter  class,  ranging  from  5 
inches  inside  bark  for  trees   11  inches  at 


breast  height  to  10  inches  for  trees  26 
inches  or  larger. 

Upper-stem  portion 

That  part  of  the  bole  of  sawtimber  trees 
above  the  merchantable  top  to  a  minimum 
top  diameter  of  4.0  inches  inside  bark. 

Growth 

Net  annual  growth  of  sawtimber  or  growing 

stock 

The  average  annual  change,  calculated  from 

the  total  change  over  a  10-year  period,  in 

net  board-foot  or  cubic-foot  volume  of  live 

sawtimber  or  growing  stock  on  commercial 

forest  land. 

Mortality 

Net  annual  mortality  of  sawtimber  or  grow- 
ing stock 

The  average  annual  net  board-foot  or  cubic- 
foot  volume  removed  from  live  sawtimber  or 
growing  stock  through  death,  calculated 
from  the  total  net  volume  removed  by  such 
causes  over  a  10-year  period. 

Timber  Cut 

Timber  cut  from  growing  stock 
The  volume  of  sound  wood  in  live  sawtim- 
ber and  poletimber  trees  cut  for  forest  prod- 
ucts during  a  specified  period,  including 
both  roundwood  products  and  logging  resi- 
dues. 

Timber  cut  from  sawtimber 
The  net  board-foot  volume  of  live  sawtim- 
ber trees  cut  for  forest  products  during  a 
specified  period,  including  both  roundwood 
products  and  logging  residues. 

Logging  residues  from  growing  stock 
The  net  cubic-foot  volume  of  live  sawtim- 
ber and  poletimber  trees  cut  or  killed  by 
logging  on  commercial  forest  land  and  not 
converted  to  timber  products. 

Ownership  Classes 

National  Forest  lands 

Federal  lands  which  have  been  designated 
by  Executive  order  or  statute  as  National 
Forests  or  purchase  units,  and  other  lands 
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under  the  administration  of  the  United 
States  Forest  Service,  including  experimen- 
tal areas  and  Bankhead-Jones  Title  III 
lands. 

Other  Federal  lands 

Federal  lands  other  than  National  Forests, 
including  lands  administered  by  the  Bureau 
of  Land  Management,  Bureau  of  Indian 
Affairs,  and  miscellaneous  Federal  agencies. 

State  lands 

Lands  owned  by  the  State. 

Farmer-owned   lands 

Lands  owned  by  operators  of  farms. 

Miscellaneous  private  lands 
Privately   owned  lands  other   than   forest- 
industry  or  farmer-owned  lands. 


Principal  Tree  Species 

Softwoods 


Douglas-fir 
Fir,  subalpine 
Fir,  white 
Juniper 
Pine,  limber 
Pine,  lodgepole 
Pine,  ponderosa 
Pine,  whitebark 
Pine,  bristlecone 
Pinyon 


Pseudotsuga  menziesii 

Abies  lasiocarpa 

A.  concolor 

Juniperus 

Pinus  flexilis 

P.  contorta 

P.  ponderosa 

P.  albicaulis 

P.  aristata 

P. 


Spruce,  Engelmann  Picea  engelmannii 
Spruce,  blue  P.  pungens 

Hardwoods 

Aspen,  quaking  Populus  tremuloides 

Cottonwood,  black    P.  trichocarpa 
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SURVEY    METHODS 


Area  statistics  were  determined  by  two 
methods:  (1)  Mapping  on  aerial  photographs 
was  done  on  about  3.0  milUon  acres  of  forest. 
Primary  dehneations  of  forest  areas  were  into 
commercial  and  noncommercial  classes.  Com- 
mercial forest  areas  were  further  subdivided 
into  types,  stand-size  classes,  and  stocking 
classes.  Photo  delineations  were  then  trans- 
ferred to  base  maps.  Dot  counts  were  made  on 
maps  to  obtain  estimates  of  area  of  com- 
mercial and  noncommercial  forest,  and  sub- 
divisions of  commercial  forest.  (2)  Sampling 
was  done  on  a  forest  area  of  11.8  million 
acres  (1.5  million  acres  of  National  Forest 
and  10.3  million  acres  in  other  ownerships). 
Points  were  classified  on  aerial  photos  to  de- 
termine the  proportion  of  area  by  forest  and 
nonforest  and  by  class  of  forest.  Ownership 
of  lands  other  than  National  Forest  was  also 
determined  by  sampling.  A  percentage  of 
photo  points  was  checked  on  the  ground  for 
correctness  of  interpretation  of  land  class. 
Results  of  the  field  check  were  then  used  to 
adjust  photo  estimates  of  proportions.  Acre- 
ages were  determined  by  applying  the  ad- 
justed proportions  to  the  gross  area  as  deter- 
mined from  maps. 

Volume  estimates  are  based  on  tree 
measurements  taken  on  2,184  sample  areas 
located  at  random  on  commercial  forest  lands. 
Sample  locations  were  pricked  on  aerial  pho- 
tos then  located  on  the  ground  and  establish- 
ed on  a  permanent  basis  to  permit  remeasure- 
ment  on  future  surveys.  Two  somewhat  dif- 
ferent sampling  procedures  were  used:  (1) 
On  National  Forests  measurements  were  tak- 
en on  circular  plots  of  fixed  radius.  On  some 
Forests  one  plot  was  taken  at  each  sample  lo- 
cation, on  others  two  plots  were  measured. 
Each  plot  consisted  of  four  circular  and  con- 

'^''Methods  described  here  are  those  that  were 
used  for  inventorying  all  forest  lands  except  the 
280.302  acres  of  forest  within  the  Navajo  and  Uinta- 
Ouray  Indian  Reservations.  Data  for  these  lands 
were  provided  by  the  Indian  Service  from  their 
management  plan  inventory. 


centric   subplots.   The  area   of  subplots  and 
kind  of  trees  tallied  on  them  are  as  follows: 
1/500-acre — live  seedling-sapling  size  trees 
1/50-acre — live  pole-size  trees 
1/5-acre — live  sawtimber-size  trees,  and  all 
salvable  dead  trees  (poletimber  size  and 
sawtimber  size) 
1/3-acre — mortality    trees,    pole    size    and 
larger 

(2)  On  lands  not  in  National  Forest  owner- 
ship sample  locations  were  1  acre  in  size.  Each 
location  was  subsampled  at  10  points.  At  each 
point  trees  were  tallied  on  two  plots — one  of 
fixed  radius  (1/250-acre)  and  one  of  variable 
radius.  On  the  former  all  trees  were  measured 
and  live  trees  were  classified  as  crop  trees  or 
excess  trees  from  the  standpoint  of  manage- 
ment treatment.  The  variable  radius  plot 
(trees  are  sampled  in  proportion  to  their  basal 
area)  was  used  for  live  sawtimber  trees  and 
for  mortality  trees. 

Under  both  of  the  systems  described  above 
the  customary  measurements  and  classifica- 
tions of  trees  were  made  for  volume  and 
quality,  and  increment  borings  were  taken 
for  growth  estimates. 

Formulas  equating  field  measurements  to 
volume,  growth,  and  mortality  were  applied  as 
part  of  the  machine  data  processing  to  pro- 
vide average  volumes  per  acre  for  the  various 
classifications  based  on  type,  size,  stocking, 
etc.  These  averages,  applied  to  area  estimjates, 
provided  volumes  shown  in  statistical  tables. 

Estimates  of  timber  cut  are  based  on 
periodic  surveys  of  forest  industries.  The  lat- 
est surveys  are  for  1962  and  are  the  basis 
for  data  shown  in  the  appendix  tables.  Utili- 
zation trends  discussed  in  the  text  are  based 
mainly  on  lumber  production  data,  since  com- 
plete information  on  output  of  all  products  for 
years  prior  to  1960  is  not  available.  Data  for 
estimating  the  volume  of  logging  residues  are 
obtained  by  special  studies  on  active  woods 
operations. 
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RELIABILITY   OF  ESTIMATES 


Data  collected  by  sampling  are  not  en- 
tirely reliable;  i.e.,  there  is  a  sampling  error. 
Sufficient  samples  are  taken  to  insure  that 
the  error  is  not  above  a  specified  maximum. 
Magnitude  of  the  errors  associated  with  area 
and  volume  estimates  for  Utah  have  been  de- 
termined by  statistical  analysis  of  the  data. 

Estimates  of  the  acreage  of  the  various 


classes  of  forest  land  were  determined  by  two 
procedures — mapping  (3.0  million  acres)  and 
sampling  (11.8  million  acres).  There  are  no 
sampling  errors  for  the  mapped  area.  Sam- 
pling errors  for  the  sampled  portion  and  for 
the  total  estimates  of  commercial  and  non- 
commercial breakdowns  are  shown  in  the  fol- 
lowing tabulation: 


Mapped 

area 

Sampled  area 

Total  forest  area 

Area 
M  acres 

SE 

Area 
M  acres 

SE 
Acres      Percent 

Area 
M  acres 

SE 
Acres      Percent 

Commercial 
Noncommercial 

1,733 
1,307 

0 
0 

2,266 
9,559 

27,192           1.20 
81,252             .85 

3,999 
10,866 

27,192          0.68 
81,252             .75 

Total 

3,040 

11,825 

14,865 

The  sampling  error  for  the  estimated  5,825 
million  cubic  feet  of  growing  stock  in  Utah  is 
±2.5  percent. 

The  sampling  error  for  the  total  timber 
cut  from  growing  stock  (12,558,000  cubic 
feet)  is  estimated  at  ±3.25  percent. 

All  errors  are  computed  on  the  basis  of 
odds  of  two  out  of  three  that  values  which 
would  result  from  a  100-percent  survey  would 
lie  within  the  range  indicated  by  the  error. 

SPECIAL  NOTE  —  SAWTIMBER   CLASSIFICATION 

The  following  statistics  for  Utah  classify 
all  trees  11.0  inches  in  diameter  and  larger  as 


sawtimber.  The  publication,  Timber  Trends 
in  the  United  States,  Forest  Resource  Report 
17,  Forest  Service,  U.S.  Department  of  Agri- 
culture, February  1965,  although  bearing  an 
earlier  printing  date,  contains  a  subsequent 
adjustment  of  the  softwood  sawtimber  cate- 
gory to  include  trees  down  to  9.0  inches.  Esti- 
mates of  the  board-foot  volume,  growth,  and 
mortality  in  9.0-  to  10.9-inch  softwood  trees 
are  not  available  for  all  of  the  categories  in 
the  following  tables.  However,  in  those  in- 
stances where  the  data  are  available  the 
board-foot  estimates  for  9.0-  to  10.9-inch 
trees  are  shown  in  a  footnote. 
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TIMBER   STATISTICS 


Table  1. — Area  by  land  classes,  Utah,  1961 

Land  Class  Thousand  acres 

Commercial  forest  land  3,999 

Unproductive  forest  land  10,701 

Productive-reserved  forest  land  165 


Total  forest  land  14,865 


Nonforest  land  37,832 


All  land  '52,697 

^From    U.S.    Bureau    of    the    Census.    Land    and 
Water  Areas  of  the  United  States,  1960. 


Table  2. — Area  of  commercial  forest  land  by 
ownership  classes,  Utah,  1961 


Ownership  class 

Thousand  acres 

National  Forest 

2,783 

Other  Federal: 

Bureau  of  Land  Management 

155 

Indian 

158 

Miscellaneous  Federal 

— 

Total  other  Federal 

313 

State 

240 

County  and  municipal 



Forest  industry 

— 

Farmer-owned 

540 

Miscellaneous  private 

123 

All  ownerships 

3,999 
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Table  3. — Area  of  commercial  forest  land  by  stand-size  and 
by  ownership  classes,  Utah,  1961 


Stand-size  class 


All  National  Other 

ownerships       Forest  public 


Farmer 

and  misc. 

private 


.... 

-  -   -   Thousar 

id  acres  - 

Sawtimber  stands: 

Large  sawtimber 

572 

75 

233 

264 

Small  sawtimber 

2,057 

1,782 

146 

129 

Total 

2,629 

1,857 

379 

393 

Poletimber  stands 

1,125 

840 

103 

182 

Sapling  and 

seedling  stands 

218 

80 

61 

77 

Nonstocked  areas 

27 

6 

10 

11 

All   classes 

3,999 

2,783 

553 

663 

Table  4. — Area  of  commercial  forest  land,  by  stand-volume 
classes  for  sawtimber  and  other  stand-size  classes,  Utah,  1961 


Area  by  stand-size  classes 


Stand  volumes  per  acre' 


Less  than  1,500  board  feet 
1,500  to  5,000  board  feet 
5,000  to  10,000  board  feet 
10,000  to  20,000  board  feet 
More  than  20,000  board  feet 
All  classes 


AH 

Sawtimber 

Other 

stands 

stands 

stands 

Thousand  acres 

1,353 

16 

1,337 

1,000 

968 

32 

1,315 

1,314 

1 

303 

303 



28 

28 

— 

3,999         2,629  1,370 


^Net  volume,  International  Y4-inch  rule. 


Table  5. — ^Area  of  commercial  forest  land,  by  stocking  classes  of  all  live  trees 
and  by  stand-size  classes,  Utah,  1961 


Stocking  class 


Sapling 
All  Sawtimber    Poletimber        and         Nonstocked 

stands  stands  stands        seedling         stands 

stands 


70  percent  or  more 

1,200 

657 

Thousand 
381 

acres 

162 



40  to  70  percent 

909 

471 

411 

27 



10  to  40  percent 

1,863 

1,501 

333 

29 



Less  than  10  percent 

27 







27 

All  classes 

3,999 

2,629 

1,125 

218 

27 
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Table  6. — ^Area  of  commercial  forest  land,  by  forest 
types  and  by  ownership  classes,  Utah,  1961 


Forest  type 


All  Public  Private 

vn.'rships  ownershijjs  ownerships 


Douglas-fir 
Ponderosa   pine 
Lodgepole  pine 
Whitebark,  limber,  and 

bristlecone  pines 
Fir-spruce' 
Aspen 
Cottonwood 

All  types 


rin 

J u sand  acres 

646 

507 

139 

432 

400 

32 

563 

531 

32 

ind 

29 

18 

11 

1,047 

963 

84 

1,280 

915 

365 

2 

2 



3,999         3,336 


663 


'Includes  192.000  acres  of  white  fir  type. 


Table  7. — Area  of  commercial  forest  land  by  forest  types  and  by  stand-size 

classes,  Utah,  1961 


Forest  tyjje 


All       Sawtimber    Poletimlxr  ^^P''"? '^"^'Nonstocked 
stands  stands         seeaung  stands 


stands 


stands 


Douglas-fir 
Ponderosa  pine 
Lodgepole  pine 
Whitebark,  limber, 

and  bristlecone  pines 
Fir-spruce' 
Aspen 
Cottonwood 

All  types 


646 

556 

Thousand  acres 

56 

33 

1 

432 

403 

14 

8 

7 

563 

311 

223 

28 

1 

29 

24 

2 

3 

— 

1,047 

947 

77 

22 

1 

1,280 

386 

753 

V2A 

17 

2 

2 







3,999    2,629    1,125 


218 


27 


'Includes  192.000  acres  oj  white  fir  type. 
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Table  8. — Commercial  forest  area  of  lands  not  in  National 
Forest  ownership,  by  county,   Utah,  1961 


Total 

Total 

County 

commercial 
forest  lanfl 

County 

commercial 
forest  land 

Thousand  acres 

Thousand  acres 

Box  Elder 

12 

San  Juan 

28 

Cache 

47 

San  Pete 

20 

Carbon 

113 

Sevier 

28 

Daggett 

10 

Summit 

160 

Duchesne 

88 

Tooele 

21 

Emery 

40 

Uintah 

62 

Garfield 

39 

Utah 

35 

Grand 

129 

Wasatch 

85 

Iron 

68 

Washington 

34 

Juab 

26 

Weber 

36 

Kane 

41 

Beaver,  Millard, 

Morgan 

39 

Piute,  Wayne 

20 

Rich 

25 

Salt  Lake, 
Total 

Davis 

10 

1,216 

Table  9. — Area  of  noncommercial  forest  land,  by  forest  types, 

Utah,  1961 


Forest  type 


All 
areas 


Productive-   Unproductive 

reserved  '    

areas 


areas 


Douglas-fir 
Ponderosa  pine 
Lodgepole  pine 
Whitebark,  limber,  and 

bristlecone  pines 
Fir-spruce' 
Aspen 
Cottonwood 
Chaparral 
Pinyon-juniper 
Other  (unclassified) 

All  types 


-   Thousand  acres 

102 

30 

72 

33 

7 

26 

41 

36 

5 

8 

2 

6 

187 

90 

97 

145 



145 

1 



1 

1,005 



1,005 

9,326 



9,326 

18 



18 

10,866 


165 


10,701 


^Includes  25,000  acres  of  white  fir  type. 
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Table  10. — Volume  of  timber  on  commercial  forest  land,  by  class  of  timber, 
and  by  softwoods  and  hardwoods,  Utah,  1961 


Class  of  timber 

All  species 

Softwoods 

Hardwoods 

Sawtimber  trees: 
Saw-log  portion 
Upper-stem  portion 

3,275,474 
342,709 

Thousand   cubic    feet 

2,973,360 
248,105 

302,114 
94,604 

Total 

3,618,183 

3,221,465 

396,718 

Poletimber  trees' 

2,207,277 

1,268,456 

938,821 

All  growing-stock  trees 

5,825,460 

4,489,921 

1,335,539 

Sound  cull  trees: 
Sawtimber-size  trees 
Poletimber-size  trees 

331,824 
263,201 

317,268 
168,211 

14,556 
94,990 

Total 

595,025 

485,479 

109,546 

Rotten  cull  trees: 
Sawtimber-size  trees 
Poletimber-size  trees 

101,530 
156,164 

49,552 
9,006 

51,978 
147,158 

Total 

257,694 

58,558 

199,136 

Salvable  dead  trees: 

,  Sawtimber-size  trees 
Poletimber-size  trees 

485,881 
455,951 

431,774 
277,367 

54,107 

178,584 

Total 

941,832 

709,141 

232,691 

All  timber 

7,620,011 

5,743,099 

1,876,912 

^Poletimber  trees  are  trees  5.0  inches  d.b.h.  to  10.9  inches  d.b.h. 
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Table  11. — Volume  of  growing  stock  and  sawtimber  on  commercial  forest 
land,  by  ownership  classes  and  by  softwoods  and  hardwoods,  Utah,  1961 


Ownership  class 

All  Species 

Softwoods                Hardwoods 

GROWING  STOCK 

{Million  cubic  feet) 

National  Forest 

Other  public 

Farmer  and  misc.  private 

4,635 
568 
622 

3,687 
438 
365 

948 
130 
257 

All  ownerships 

5,825 

4,490 

1,335 

SAWTIMBER 

(Million  board  feet)' 

National  Forest 

Other  pubhc 

Farmer  and  misc.  private 

15,951 
1,843 
1,727 

14,243 
1,711 
1,439 

1,708 
132 

288 

All  ownerships 

19,521 

17,393 

2,128 

^International  Y4-inch  rule.  Volumes  are  for 
See  special  note,  page  47.  There  is  an  additional 
10.9-inch  trees. 

National  Forest 

Other  public 

Farmer  and  misc.  private 

All  ownerships 


trees   11.0  inches  d.b.h.  and  larger, 
softwood  sawtimber  volume  in  9.0-to 

2,309  MM  board  feet 
278  MM  board  feet 
233  MM  board  feet 

2,820  MM  board  feet 


Table  12. — Volume  of  growing  stock  and  sawtimber  on  commercial  forest 
land,  by  stand-size  classes  and  by  softwoods  and  hardwoods,  Utah,  1961 


Stand-size  class 

All  species 

Softwoods 

Hardwoods 

GROWING  STOCK 

{Million  cubic  feet) 

Sawtimber  stands 
Poletimber  stands 
Sapling  and  seedling 
Nonstocked  areas 

stands 

4,664 

1,134 

26 

1 

4,010 

462 

17 

1 

654 

672 

9 

All  classes 

5,825 

4,490 

1,335 

SAWTIMBER 

{Million  board  feet) ' 

Sawtimber  stands 
Poletimber  stands 
Sapling  and  seedling  5 
Nonstocked  areas 

stands 

18,150 

1,346 

23 

2 

16,624 

746 

21 

2 

1,526 

600 

2 

All  classes 

19,521 

17,393 

2,128 

'International  Y4-inch  rule.   Volumes  are  for  trees  11.0  inches  d.b.h.  and  larger. 
See  special  note  on  page  47. 
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Table  13. — Volume  of  growing  stock  and  sawtimber  on  commercial  forest  land,  by  stand-size 

classes  and  by  species,  Utah,  1961 


Stand -size  class 

AH     Douglas- 
species          fir 

Ponderosa    Lodge- 
!""«              pine 

White     Alpine 
fir            fir 

Engel- 
mann 
spruce' 

Other 

soft- 
woods- 

Aspen^^od"- 

GROWING  STOCK 

(Million  cubic  feet) 

Sawtimber  stands 
Poletimber  stands 
Sapling  and  seedling 

stands 
Nonstocked  areas 

4,664 
1,134 

26 

1 

838 
58 

3 

421 
12 

{') 

1 

688 
273 

10 

306          541 

7           57 

1 

1,164 
50 

3 

52 
5 

652       2 
672     -- 

9 

All  classes 

5,825 

899 

434 

971 

313        599 

1,217 

57 

1,333       2 

SAWTIMBER 

(Million  board  feet) ^ 

Sawtimber  stands 
Poletimber  stands 
Sapling  and  seedling 

stands 
Nonstocked    areas 

18,150 
1,346 

23 
2 

3,733 
116 

2 

1,891 
50 

{') 
2 

2,310 
219 

1 

1,322     1,575 
16        133 

2 

5,582 
202 

16 

211 
10 

1,515     11 
600 

2 

All  classes 

19,521 

3,851 

1,943 

2,530 

1,338     1,710 

5,800 

221 

2,117     11 

^Includes  negligible  amount  of  blue  spruce. 

'^Whitebark,  limber,  and  bristlecone  pines. 

■^Less  than  0.5  million  feet. 

^International  y4-inch  rule.    Volumes  are  for  trees  11.0  inches  d.b.h.  and  larger.  See  special  note  on  p.  47. 
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Table  14. — Volume  of  growing  stock  on  commercial  forest  land,  by  species 
and  by  diameter  groups,  Utah,  1961 


Diameter  group  (incl 

les  at  breast  height) 

Species 

All  classes 

5.0-10.9 

11.0-20.9 

21.0-30.9 

31.0-40.9 

41.0  and 
larger 

Million 

cubic    feet 

Softwoods: 

Douglas-fir 

899 

182 

472 

201 

31 

13 

Ponderosa  pine 

434 

35 

190 

159 

46 

4 

Lodgepole  pine 

971 

511 

443 

17 

— 

— 

White  fir 

313 

65 

150 

65 

26 

7 

Subalpine  fir 

599 

267 

300 

30 

2 

— 

Engelmann  spruce^ 

1,217 

193 

706 

272 

42 

4 

Other  softwoods^ 

57 

15 

29 

13 

{') 



Total 

4,490 

1,268 

2,290 

757 

Ul 

28 

Hardwoods: 

Aspen 

1,333 

939 

388 

6 





Cottonwood 

2 

(') 

1 

1 





Total 

1,335 

939 

389 

7 





All  species 

5,825 

2,207 

2,679 

764 

147 

28 

^Includes  negligible  amount  of  blue  spruce. 
^Whitebark,  limber,  and  bristlecone  pines. 
^Less  than  0.5  million  cubic  feet. 


Table  15. — Volume  of  sawtimber  on  commercial  forest  land,  by  species  and 
by  diameter  groups,  Utah,  1961 


Diameter  group  (inches  at  breast  height) 

Species 

All  classes 

11.0-20.9 

21.0-30.9 

31.0-40.9 

41.0  and 
larger 

Million  board 

1,151 

780 

92 

374 

165 

1,617 

68 

f£>£>t^ 

Softwoods: 
Douglas-fir 
Ponderosa  pine 
Lodgepole  pine 
White  fir 
Subalpine  fir 
Engelmann  spruce'^ 
Other  softwoods^ 

3,851 
1,943 
2,530 
1,338 
1,710 
5,800 
221 

2,427 

828 
2,438 

771 
1,532 
3,898 

151 

195 

295 

152 
13 

261 
2 

78 
40 

41 

24 

Total 

17,393 

12,045 

4,247 

918 

183 

Hardwoods: 
Aspen 
Cottonwood 

2,117 
11 

2,083 
3 

34 

8 





Total 

2,128 

2,086 

42 





All  species 

19,521 

14,131 

4,289 

918 

183 

''International  '/4-inch  rule.    Volumes  are  for  trees  11.0  inches  d.b.h.  and  larger.   See 
special  note,  page  47. 

^Includ^s  negligible  amount  of  blue  spruce. 
^Whitebark,  limber,  and  bristlecone  pines. 
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Table  16. — Volume    of    salvable    dead    saw- 
timber-size  trees  on  commercial  forest  land,  by 
softwoods  and  hardwoods,  Utah,  1961 


Table  17. — Net  annual  growth  and  annual  cut 

of  growing  stock  on  commercial  forest  land, 

by  species,  Utah,  1962 


Species  group 


Volume 


Softwoods 
Hardwoods 

All  species 


Thousand  board  feet^ 

2,360,450 
239,138 


2,599,588 


^International  y4-inch  rule.  Volumes  are  for  trees 
11.0  inches  d.b.h.  and  larger.  See  special  note,  page 
47.  There  is  an  additional  salvable  dead,  softwood 
sawtimber  volume  of  616.550,000  board  feet  in  the 
9.0-  to  10.9-inch  trees. 


Species 

Net  annual 

Annual 

growth 

timber  cut 

-  Thousand 

cubic  feet  - 

Softwoods: 

Douglas-fir 

5,776 

1,254 

Ponderosa  pine 

6,337 

2,390 

Lodgepole  pine^ 

12,947 

2,191 

True  firs- 

872 

1,794 

Engelmann  spruce^* 

7,818 

4,137 

Total 

33,650 

11,766 

Hardwoods 

22,446 

792 

All  species 

56,096 

12,558 

^Includes  minor  volume  of  whitebark,  limber,  and 
bristlecone  pines. 

-White  and  subalpine  firs. 

^Includes  negligible  amount  of  blue  spruce. 


Table  18. — Net  annual  growth  and  annual  cut 

of  sawtimber  on  commercial  forest  land,  by 

species,  Utah,  1962 


Species 

Net  annual 
growth 

Annual 
timber  cut 

Thousand  board  feet^ 

Softwoods: 

Douglas-fir 

12,018 

6,969 

Ponderosa  pine 

23,394 

13,222 

Lodgepole  pine' 

13,926 

12,139 

True  firs^ 

-370 

9,901 

Engelmann  spruce^ 

26,542 

22,928 

Total 

75,510 

65,159 

Hardwoods 

19,771 

2,092 

All  species 

95,281 

67,251 

^International  y4-inch  rule.  Volumes  are  for 
trees  11.0  inches  d.b.h.  and  larger.  See  special  note, 
page  47. 

'^Includes  minor  volume  of  whitebark,  limber, 
and  bristlecone  pines. 

^White  and  subalpine  firs. 

"^Includes  negligible  amount  of  blue  spruce. 
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Table  19. — Net  annual  growth  and  annual  cut  of  growing  stock  on  commer- 
cial forest  land,  by  ownership  classes,  and  by  softwoods  and  hardwoods, 

Utah,  1962 


Species  group 

All 
ownerships 

National                      Other 
Forest                       public 

Farmer 

and  misc. 

private 

NET  ANNUAL  GROWTH 
(Thousand  cubic  feet) 

Softwoods 
Hardwoods 

33,650 
22,446 

40,031                 -3,583 
15,174                   2,116 

-2,798 
5,156 

All  species 

56,096 

55,205                 -1,467 

2,358 

ANNUAL  TIMBER  CUT 
(Thousand  cubic  feet) 

Softwoods 
Hardwoods 

11,766 
792 

10,657                      235 
717                        16 

874 
59 

All  species 

12,558 

11,374                      251 

933 

Table  20. — Net  annual  growth  and  annual  cut  of  sawtimber  on  commercial 
forest  land,  by  ownership  classes  and  by  softwoods  and  hardwoods,  Utah, 

1962 


Species  group 

All 
ownerships 

National                      Other 
Forest                        public 

Farmer 

and  misc. 

private 

NET  ANNUAL  GROWTH 
(Thousand  board  feet)  > 

Softwoods 
Hardwoods 

75,510 
19,771 

113,803              -21,075 
7,296                   3,831 

-17,218 
8,644 

All  species 

95,281 

121,099              -17,244 

-8,574 

ANNUAL  TIMBER  CUT 
(Thousand  board  feet)  ^ 

Softwoods 
Hardwoods 

65,159 
2,092 

59,020                   1,303 
1,895                        42 

4,836 
155 

All  species 

67,251 

60,915                    1,345 

4,991 

^International  '/4-inch  rule.  Volumes  are  for  trees  11.0  inches  d.b.h.  and  larger.  See 
special  note,  page  47. 
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Table  21. — Annual  mortality  of  growing  stock 

and  sawtimber  on  commercial  forest  land,  by 

species,  Utah,  1962 


Species 

Growing  stock 

Sawtimber 

Thousand 

Thousand 

cubic  feet 

board  feet^ 

Softwoods: 

Douglas-fir 

8,272 

37,139 

Ponderosa  pine 

920 

4,768 

Lodgepole  pine 

7,115 

27,942 

White  fir 

1,345 

5,275 

Subalpine  fir 

20,095 

57,067 

Engelmann  spruce 

12,449 

54,909 

Other  softwoods^ 

665 

3,360 

Total 

50,861 

190,460 

Hardwoods 

15,526 

35,539 

All  species 

66,387 

225,999 

^International  y4-inch  rule.    Volumes  are  for  trees 
11.0  inches  d.b.h.  and  larger.  See  special  note,  page 47. 
^Whitebark,  limber,  and  bristlecone  pines. 


Table  22. — Annual  mortality  of  growing  stock  and  sawtimber  on  commercial  forest  land  by 
ownership  classes  and  by  softwoods  and  hardwoods,  Utah,  1962 


Growing  stock 


Sawtimber 


Ownership  class 


All 
species 


Softwood     Hardwood 


All 
species 


Softwood     Hardwood 


National  Forest  lands 
Other  public  lands 
Farmer  and  misc. 
private  lands 

All  ownerships 


•    -    Thousand  cubic  feet   -   -   - 

38,905       29,577         9,328 
14,109       11,661         2,448 

13,373         9,623         3,750 


-  -   Thousand  board  feet^   -   -  - 

134,339  106,909   27,430 
48,395   45,775    2,620 

43,265   37,776    5,489 


66,387   50,861   15,526 


225,999  190,460   35,539 


^International  y4-inch  rule.    Volumes  are  for  trees  11.0  inches  d.b.h.  and  larger.   See  special  note,  p. 47. 
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Table  23. — Total  output  of  timber  products  by  products,  by  type  of  material  used,  and  by  soft- 
woods and  hardwoods,  Utah,  1962 


Product  and 
species    group 

Total  output  in 
standard  units 

Output  from 

roundwood  from 

growing  stock 

Output  from  round- 
wood  from  nongrow- 
ing  stock 

Output 

from 

plant  by 

Unit 

Number 

Standard 
units 

M  cubic 
feet 

Standard 
units 

M  cubic 
feet 

(standan 
units) 

Saw  logs: 

Softwood 

M  bd.  ft/ 

62,916 

60,085 

10,034 

2,831 

473 

0 

Hardwood 

M  bd.  ft.i 

2,022 

1,931 

323 

91 

15 

0 

Total 

Mbd.ft.' 

64,938 

62,016 

10,357 

2,922 

488 

0 

Mine  timbers: 

Softwood 

M  cu.  ft. 

245 

147 

147 

98 

98 

0 

Hardwood 

M  cu.  ft. 

0 

0 

0 

0 

0 

0 

Total 

M  cu.  ft. 

245 

147 

147 

98 

98 

0 

Miscellaneous 

industrial 

wood: 

Softwood 

M  cu.  ft. 

389 

332 

332 

57 

57 

0 

Hardwood 

M  cu.  ft. 

402 

384 

384 

18 

18 

0 

Total 

M  cu.  ft. 

791 

716 

716 

75 

75 

0 

Posts: 

Softwood 

M  pieces 

16 

0 

0 

16 

16 

0 

Hardwood 

M  pieces 

0 

0 

0 

0 

0 

0 

Total 

M  pieces 

16 

0 

0 

16 

16 

0 

Fuelwood: 

Softwood 

M  std.  cds. 

1 

0 

13 

1 

94 

0 

Hardwood 

M  std.  cds. 

0 

0 

0 

0 

1 

0 

Total 

M  std.  cds. 

1 

0 

13 

1 

95 

0 

All  products: 

Softwood 

M  cu.  ft. 

— 



10,526 



738 



Hardwood 

M  cu.  ft. 

— 

— 

707 



34 

— 

Total 

M  cu.  ft. 

— 

— 

11,233 



772 



^International  y4-inch  rule. 
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Table  24. — Total  output  of  roundwood  products,  by  source 
and  by  softwoods  and  hardwoods,  Utah,  1962 


Source 

AH  species 

Softwoods 

Hardwoods 

Growing-stock  trees  :^ 
Sawtimber  trees 
Poletimber  trees 

-     -     -     Thousand  cubic  feet 

9,279               8,695 
1,954               1,831 

584 

123 

Total 

11,233 

10,526 

707 

Cull  trees 

Salvable  dead  trees^ 

Other  sources 

0 

742 
30 

0 

723 

15 

0 
19 
15 

All  sources 

12,005 

11,264 

741 

'On  commercial  forest  land. 

'Includes  noncommercial  forest  land,  nonforest  land,  such  as  fence 
rows,  trees  less  than  5.0  inches  in  diameter,  and  treetops  and  limbs. 


Table  25. — Annual  timber  cut  from  growing  stock  on  com- 
mercial forest  land,  by  products  and  logging  residues,  and 
by  softwoods  and  hardwoods,  Utah,  1962 


Products  and  residues 

All  species 

Softwoods      Ha 

rd  woods 

Thousand  cubic  feet 

Roundwood  products: 

Saw  logs 

10,357 

10,034 

323 

Pulpwood 

0 

0 

0 

Mine  timbers 

147 

147 

0 

Miscellaneous 

industrial  wood 

716 

332 

384 

Posts 

0 

0 

0 

Fuelwood 

13 

13 

0 

All  products 

11,233 

10,526 

707 

Logging  residues 

1,325 

1,240 

85 

Timber  cut 

12,558 

11,766 

792 
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Table  26. — Annual  timber  cut  from  live  sawtimber  on  com- 
mercial forest  land,  by  products  and  logging  residues,  and  by 
softwoods  and  hardwoods,  Utah,  1962 


Products  and  residues 

All  species 

Softwoods      Hardwoods 

-  -  -  -  Thousand  board  feet^  -  -  .  . 

Roundwood  products: 
Saw  logs 
Pulpwood 
Mine  timbers 

62,016 

0 

96 

60,085          1,931 

0                 0 

96                0 

Miscellaneous 

industrial  wood 

26 

25                 1 

Posts 

0 

0                0 

Fuelwood 

0 

0                0 

All  products 

62,138 

60,206          1,932 

Logging  residues 

5,113 

4,953             160 

Timber  cut 

67,251 

65,159         2,092 

^International  ^/4-inch  rule. 


Table  27. — Volume  of  plant  residues  by  industrial  source  and  type  of  residue,  and  by  soft- 
woods and  hardwoods,  Utah,  1962 


Species  and  character  of  residues 


Industrial  source 


All  species 


Softwoods 


Hardwoods 


Total 


Coarse' 


Fine- 


Total 


Coarse 


Fine      Total 


Coarse 


Fine 


Thousand  cubic  feet 


Lumber  industry 

4,413 

2,401 

2,012 

4,276 

2,326 

1,950     137 

75 

62 

Veneer  and  plywood 

industry 

0 

0 

0 

0 

0 

0         0 

0 

0 

Other  primary 

industries 

282 

282 

0 

273 

273 

0          9 

9 

0 

All  industries 

4,695 

2,683 

2,012 

4,549 

2,599 

1,950     146 

84 

62 

^Unused  material  suitable  for  chipping  such  as  slabs,  edgings,  and  veneer  cores. 
^Unused   material  not  suitable  for  chipping,  such  as  sawdust  and  shavings. 
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foreword 


This  report  is  concerned  primarily  with  timber.  It 
presents  figures  regarding  significant  factors  bearing  on 
the  present  economics  of  this  resource.  Another  purpose 
of  the  report  is  to  describe  some  of  the  most  important 
considerations  that  bear  on  greater  development  of  the 
timber  resource  in  the  future.  Other  forest  values  — 
water,  recreation,  and  forage  —  are  discussed  briefly. 
Trends  in  use  of  these  resources  must  be  considered  in  re- 
lation to  timber,  because  practically  no  forest  lands  are 
managed  for  timber  alone. 

Timber  inventory  statistics  in  this  report  are  the  most 
reliable  that  have  ever  been  collected  for  New  Mexico's 
forests.  The  Southwestern  Region  of  the  U.S.  Forest  Serv- 
ice conducted  surveys  of  National  Forests,  the  Bureau  of 
Indian  Affairs  of  most  Indian  reservations,  and  the  Inter- 
mountain  Forest  and  Range  Experiment  Station  of  other 
lands.  A  survey  of  timber  cut  and  timber  products  output 
was  done  on  a  cooperative  basis  by  the  Rocky  Mountain 
Forest  and  Range  Experiment  Station,  Fort  Collins,  Colo- 
rado, and  the  Intermountain  Forest  and  Range  Experiment 
Station,  Ogden,  Utah.  The  Intermountain  Station  compiled 
data  from  these  various  surveys  for  this  report. 

Meaningful  comparisons  cannot  be  made  between  in- 
ventory statistics  in  this  report  and  those  shown  in  the 
last  two  national  timber  appraisals.  Differences  in  fig- 
ures in  this  report  from  those  for  1952  as  shown  in  Timber 
Resources  for  America's  Future  (U.S.  Forest  Serv.  1958)' 
do  not  reflect  actual  changes  in  forest  conditions.  The  1952 
figures  were  not  based  on  a  complete  survey.  Also,  in  the 
intervening  years,  there  have  been  changes  in  standards 
for  classifying  trees  and  commercial  forest  land.  Inven- 
tory statistics  in  Timber  Trends  in  the  United  States  (U.S. 
Forest  Serv.  1965)  were  not  based  on  a  complete  inventory 
and  therefore  do  not  agree  with  the  figures  in  this  report. 
The  latter  are  based  on  fieldwork  completed  in  1962,  but 
data  were  not  available  for  the  Timber  Trends  report  be- 
cause compilations  were  not  finished  until  late  1964. 

The  appendix  to  this  report  should  be  consulted  for 
definitions  of  terms,  survey  methods,  reliability  of  esti- 
mates, and  detailed  timber  statistics.  The  appendix  also 
contains  a  generalized  forest  type  map. 


Wames  and  dates  in  parentheses  refer  to  Literature  Cited,  p.  54. 
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FOREST  AREA 

•  The  forested  area  is  18.2  million  acres, 
or  23  percent  of  New  Mexico's  land 
area. 

•  Commercial  forests  cover  6.3  million 
acres,  or  34  percent  of  the  forest  land. 

•  89  percent  of  the  11.9  million  acres  of 
noncommercial  forest  is  classed  as  pin- 
yon-juniper  type. 

•  69  percent  of  both  the  total  forest  area 
and  the  commercial  area  is  in  public 
ownership.  The  U.S.  Forest  Service 
administers  55  percent  of  the  commer- 
cial forest. 

•  There  are  1.9  million  acres  of  private 
commercial  forest,  80  percent  of  which 
belongs  to  farmers  and  ranchers. 

•  87  percent  of  the  commercial  forest  is 
in  sawtimber  stands,  and  these  stands 
average  5,072  board  feet  per  acre.' 

•  The  ponderosa  pine  type  occupies  69 
percent  of  the  commercial  forest  area. 

TIMBER  VOLUME 

•  Commercial  forests  have  6.6  billion  cu- 
bic feet  of  wood  in  sound,  live  trees, 
and  28.3  billion  board  feet  in  sawtimber 
trees. 

•  About  three-quarters  of  the  sawtimber 
volume  is  publicly  owned. 

•  The  predominant  commercial  species  in 
terms  of  sawtimber  volume  are  ponder- 
osa pine  (57  percent)  and  Douglas-fir 
(18  percent). 


STAND  CONDITIONS 

•  47  percent  of  the  commercial  forest 
area,  and  54  percent  of  the  sawtimber 
area  are  in  old-growth  timber. 

•  50  percent  of  the  gross  cubic-foot 
growth  is  offset  by  mortality  each  year. 

•  Diseases  accounted  for  55  percent  of 
annual  sawtimber  mortality,  and  insects 
30  percent  in  1962. 

TIMBER  USE 

•  New  Mexico's  timber  cut  of  40  million 
cubic  feet  from  sound,  live  trees  in  1962 
was  0.6  percent  of  inventory.  This  is 
slightly  less  than  the  average  cutting 
rate  throughout  the  entire  Mountain 
States  area." 

•  78  percent  of  the  volume  of  roundwood 
products  cut  in  1962  was  saw  logs  for 
lumber. 

•  The  harvest  of  roundwood  products 
(cubic  volume)  was  14  percent  greater 
in  1962  than  in  1952.  During  the  same 
period  saw  log  production  went  up  107 
percent  but  other  roundwood  decreased 
by  56  percent. 

•  A  decrease  in  the  number  of  active 
sawmills  from  117  in  1960  to  85  in 
1962  was  largely  at  the  expense  of  small 
mills.  Average  annual  production  per 
mill  increased  from  1.9  million  in  1960 
to  2.9  million  in  1962. 

•  Ponderosa  pine  continued  its  traditional 
lead  as  the  principal  lumber  species  in 
1962  and  accounted  for  54  percent  of 
the  cut. 

•  Catron  County  was  the  only  county  that 
had  a  saw  log  cut  of  more  than  50  mil- 
lion board  feet  in  1962. 


'In  this  report  board-foot  volume  in  saw  logs 
and  s-awtimber  trees  is  based  on  International 
y4-inch  log  rule.  Lumber  volume  is  based  on  lum- 
ber tally. 


'The  folloiving  are  considered  Mountain  States 
in  this  report:  Montana,  Idaho,  Nevada,  Utah, 
Wyoming,  Colorado,  Arizona,  and  Neiv  Mexico. 
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forest  Use,  jast  and  jrtstni 


Forests  grow  on  18.2  million  acres,  or 
nearly  one-fourth  of  the  lands  in  New  Mexi- 
co. The  forested  area — high  plateaus,  mesas, 
and  mountain  ranges — occurs  usually  above 
4,500  feet  in  elevation.  The  greater  amount 
of  rainfall  at  these  elevations  than  else- 
where in  the  generally  arid  to  semiarid 
State  of  New  Mexico  is  the  principal  rea- 
son that  these  lands  are  forested  and  are 
outstanding  in  variety  of  values  and  uses. 

Forest  resources  have  played  a  very  im- 
portant role  in  New  Mexico's  development. 
The  forest  range  has  a  particularly  long  his- 
tory of  use.  Progeny  of  cattle,  sheep,  and 
horses  brought  in  by  Coronado  in  1540  have 
grazed  forested  lands  throughout  succeed- 
ing centuries.  Water  from  the  high  forested 
country  stimulated  agricultural  settlement 
to  begin  with  and  has  subsequently  made  it 
possible  to  irrigate  almost  1  million  acres 
of  cropland.  Timber  harvesting  has  in- 
creased from  the  small  amounts  used  for 
fuel  and  construction  by  settlers  to  nearly 
14-billion  board  feet  a  year.  Hunting  and 
fishing,  which  originally  provided  important 
sources  of  food,  are  now  significant  reasons 
for  the  booming  development  of  outdoor 
recreation. 

Forests  can  contribute  much  more  to 
the  future  development  of  the  State.  In 
general,  demands  for  forest  resources  are 
increasing  rapidly  along  with  the  country's 
mounting  population.  An  inevitable  result 
is  that  forest  management  problems  are  in- 
creasing, especially  on  the  nearly  70  per- 
cent of  the  forest  land  that  is  publicly 
owned.  On  these  public  lands  the  need  for 
increasing  yields  of  timber,  water,  and  for- 
age as  well  as  recreation  facilities  within  a 
fairly  fixed  area  creates  complex  problems 
in  multiple  use  management.  Before  going 
into  future  needs  and  problems,  the  next 
few  sections  describe  past  development  and 
the  current  situation. 


Lumber  is  the  principal  timber  product 

New  Mexico  has  6.3  million  acres  of  com- 
mercial forest.  These  lands,  which  comprise 
about  one-third  of  the  total  forest  area  of 
the  State,  are  capable  of  growing  crops  of 
industrial  wood  and  have  not  been  reserved 
for  other  uses.  In  1963,  more  than  2,200 
people  (almost  one  out  of  every  seven  manu- 
facturing workers  in  the  State)  were  em- 
ployed in  logging  operations,  or  in  sawmills, 
planing  mills,  miilwork  plants,  wood  pre- 
serving concerns,  and  similar  primary  wood 
conversion  industries.  Total  employment  in 
these  industries  was  second  only  to  that  in 
food  processing  among  all  manufacturing 
industries*  in  New  Mexico. 

The  preponderance  of  the  volume  of  tim- 
ber products  cut  in  the  State  comes  from 
public  lands.  National  Forest,  Indian,  Bu- 
reau of  Land  Management,  and  State  lands 
comprise  69  percent  of  the  commercial  for- 
est area.  These  provided  64  percent  of  the 
46  million  cubic  feet  of  products  harvested 
in  New  Mexico  in  1962.  A  report  by  Wilson 
(1964)  on  the  yield  of  timber  products  in 
New  Mexico  in  1962  shows  the  following 
distribution  of  harvest  by  land  ownership 
classes: 


Percent 

National  Forest 

43 

Other  public 

21 

Private 

36 

Lumber  has  been  New  Mexico's  princi- 
pal timber  product  for  a  great  many  years. 
In  1962,  saw  logs  cut  for  lumber  accounted 
for  78  percent  of  the  cubic  volume  of  timber 
products  harvested  in  the  State  as  reflected 
by  the  following  tabulation: 


'Industry  classifications  are  those  in  the  Stand- 
ard Industrial  Classification  (SIC)  of  the  U.S. 
Bureau  of  the  Census.  Timber  industries  includ- 
ed above  all  fall  within  SIC  Code  24. 


Volume 

harvested,  1962 

{Thousand  cubic  feet) 

Saw   logs 

35,905 

Posts,  fuelwood, 

misc.  farm  timbers 

9,820 

Mine  timbers  (round) 

410 

Misc.  industrial  wood 

91 

Poles 

33 

Total 


46,259 


Lumber  production  in  New  Mexico  in- 
creased sharply  after  1949  (see  chart  at 
right).  The  1962  output  of  245  milUon  board 
feet  (lumber  tally)  was  little  different  from 
the  average  for  the  period  1958  to  1962.  Be- 
tween 1920  and  1960,  New  Mexico's  lumber 
output  increased  about  2.4  times — thereby 
keeping  pace  with  the  average  increase  for 
the  Mountain  States  and  far  exceeding  the 
slight  rise  for  the  United  States. 

Almost  three-quarters  of  the  lumber 
sawn  in  the  State  since  1869  has  been  pon- 
derosa  pine;  it  is  more  abundant  and  gen- 
erally more  accessible  than  any  other  species 
in  the  commercial  forest.  However,  the  per- 
centage has  gradually  decreased  over  the 
years  and  the  estimated  134  million  board 
feet  of  ponderosa  pine  saw  logs  cut  for  lum- 
ber in  1962  amounted  to  only  54  percent  of 
the  total  of  all  species.  The  chart  on  page 
4  shows  changes  among  species  for  the 
period  1946  to  1962.  The  saw  log  output  by 
species  in  1962  was  as  follows : 


Million  hoard  feet 

Ponderosa  pine 

133.7 

Engelmann  spruce 

53.6 

Douglas-fir 

47.1 

True  firs 

11.6 

Other  species 

1.6 

LUMBER  PRODUCTION  TRENDS 
1920-1962' 


1920 


' Plotted  on  the  basis  of  5-year  averages 

e.g.  Average  for  years  192-3-1927  plotted  on  1925 


Total 


247.6 


Sawmill  of  Navajo  Forest  Products  Industries,  Navajo.  In  this  portion  of  the  mill,  boards  are 
rough  sorted  and  then  moved  by  overhead  crane  (background)  to  be  machine  stacked  and 
stickered  before  entering  dry  kilns.  Built  by  Navajo  tribal  funds  at  a  cost  of  about  $6.5  million, 
this  mill  is  one  of  the  most  modern  in  the  industry.  It  includes  two  double  cut  band  saws  cap- 
able of  producing  100,000  board  feet  per  shift.  Logs  come  mainly  from  reservation  lands  in 
New  Mexico  and  Arizona,   which   have   an   allowable    cut   of    38.6    million    board    feet   a    year. 


NEW  MEXICO  SAWMILLS 

AND  SAW  LOG  PRODUCTION 

1962 

•  Sawmill  reported  as  operating  in  1962' 

•  City 

Saw  log  output  by  counties 
(million  board  feet] 


No  reported  production 


Less  than  1 0 


10  to  50 


50  to  1 00 


'In  addition  to  the  mills  shown,  there 
were  active  mills  that  either  did  not 
furnish  a  report  in  the  1962  timber 
products  survey,  or  whose  report  did 
not  contain  adequate  information 
for  locating  on  the  map. 


Sawmills  come  and  go 

Sawmilling  is  by  far  the  biggest  timber 
industry  in  New  Mexico.  In  1962,  there 
were  85  sawmills  operating,  while  there 
were  less  than  25  enterprises  engaged  in 
harvesting  or  processing  materials  such  as 
converter  poles,  building  logs,  round  mine 
timbers,  posts,  poles,  and  fuelwood. 

The  map  on  the  facing  page  shows  the 
location  of  sawmills  that  reported  produc- 
tion in  the  1962  forest  products  survey.  It 
also  shows  saw  log  output  by  counties,  of 
which  only  Catron  had  a  production  of  more 
than  50  million  board  feet. 

Instability  is  a  characteristic  of  New 
Mexico's  sawmill  industry.  Between  1889 
and  1947,  the  number  of  mills  increased 
gradually  from  24  to  162,  although  there 
were  many  sharp  fluctuations  in  the  gen- 
eral trend.  Since  1947,  the  trend  has  been 
reversed.  Here  again,  there  have  been  ups 
and  downs  as  indicated  by  data  available 
for  these  years: 


Distribution  of  mills  by  size  class  in  1962 
was  as  follows: 


1948 
1954 
1958 
1960 
1962 


Active  sawmills 

120 

88 

70 

117 

85 


Size  class^ 

Act 

ive   mills 

(Thousand  board  feet  pet 

year) 

Less  than  50 

12 

50  to  199 

16 

200  to  499 

10 

500  to  999 

16 

1,000  to  4,999 

19 

5,000  and  over 

- 

12 

Total 

85 

^Mill  size  class  estimated  froDi  reported  saw 
log  receipts  rather  than  luDiber  production. 


During  the  decline  from  117  mills  in 
1960  to  85  in  1962,  dropouts  were  particu- 
larly numerous  among  smaller  size  mills. 
This  has  been  a  general  trend  throughout 
the  Mountain  States  in  recent  years.  Fewer 
but  larger  and  more  efficient  mills,  together 
with  a  generally  rising  timber  demand,  have 
resulted  in  substantially  greater  average 
production  per  mill.  In  recent  years,  this  in- 
crease has  been  22  percent  a  year  in  New 
Mexico  and  11  percent  in  the  Mountain 
States  as  a  whole. 


Tractor  skidding  ponderoso 
pine  logs  on  a  New  Mexico 
Timber  Company  operation, 
Santo  Fe  National  Forest. 


Timber  cut  volume  and 
product  values  are   low 

In  several  ways,  New  Mexico  is  repre- 
sentative of  the  general  or  average  level  of 
timber  harvesting  in  the  Rocky  Mountain 
States.  In  1962,  New  Mexico  cut  0.60  per- 
cent of  its  inventory  of  sound  live  trees. 
This  is  well  above  the  0.22  percent  for  the 
lowest  State  (Utah)  and  substantially  less 
than  the  1.08  percent  for  the  highest  (Ari- 
zona). The  following  figures  permit  com- 
parisons with  averages  for  the  Rocky  Moun- 
tain States  and  the  country : 


Percent 

of  cubic  volume 

inver. 

itonj  cut,  1962 

New  Mexico 

0.60 

Mountain  States 

.69 

United   States 

1.61 

The  situation  is  about  the  same  when 
sawtimber  cut  is  considered  in  relation  to 
sawtimber  inventory. 

Economic  considerations  that  hinder 
more  timber  harvesting  are  also  much  the 
same  in  New  Mexico  as  in  the  Rocky  Moun- 
tain area  as  a  whole.  A  number  of  factors 
make  production  costs  high  in  relation  to 
product  values.  Access  roads  are  expensive 
to  build  in  the  rugged  terrain  typical  of 
much  of  the  best  timberland.  Frequently, 
it  is  impossible  to  build  roads  that  will  not 
impair  watershed  values  or  cause  erosion 
and  still  leave  the  operator  a  margin  for 
profit  and  risk  if  construction  costs  must  be 
borne  by  the  timber  alone.  These  costs  could 
be  borne  if  timber  volumes  were  greater 
and  quality  better.  However,  compared  to 
such  areas  as  the  west  coast,  volumes  per 
acre  are  lower,  logs  are  smaller  and  of  poorer 
quality,  and  stands  are  less  extensive  in  area. 
These  natural  disadvantages  pose  difficult 
problems  as  New  Mexico  seeks  to  expand 
markets  for  its  wood  products  outside  as  well 
as  within  the  State.  An  economic  study  of 
New  Mexico  timber  industries  (Long  1965) 
showed  that  in  1962  New  Mexico  exported 
138  million  board  feet  to  other  States  and 
imported  137  million  board  feet  of  lumber. 


as  well   as   33   million   square   feet   of   ply- 
wood. 

Data  on  value  added  to  timber  in  harvest- 
ing and  further  processing  provide  a  basis 
for  certain  economic  comparisons.  In  1962, 
New  Mexico's  timber  industries  added  a 
value  of  $265  per  thousand  cubic  feet  of 
roundwood  products  harvested.  This  com- 
pares with  $360  for  the  Mountain  States  as 
a  whole.  New  Mexico,  unlike  Idaho,  Mon- 
tana, and  Arizona — the  leading  timber-pro- 
cessing States  in  the  Rocky  Mountain  area — 
does  not  have  any  plants  that  produce  high- 
value  products  such  as  plywood,  pulp,  and 
paper.  These  industries,  together  with  the 
opportunities  they  provide  for  integrated 
and  efficient  production  processes,  are  a  sub- 
stantial benefit  to  the  economy.  However,  as 
discussed  later  in  this  report,  there  are  op- 
portunities for  such  industries  in  New 
Mexico. 

Forest  lands  are  the  principal 
source  of  water 

None  of  the  many  values  of  New  Mexi- 
co's forest  area  is  more  vital  than  that  of 
water.  The  yield  of  surface  water  from  the 
36  percent  of  the  area  of  the  State  that  is 
in  forests  and  intermingled  openings  within 
the  elevational  range  at  which  trees  grow 
constitutes  almost  60  percent  of  the  2.7  mil- 
lion acre-feet  of  runoff  from  all  lands. 

Most  of  the  streams  that  drain  New 
Mexico's  forests  are  headwaters  of  three  of 
the  country's  major  rivers — Colorado,  Rio 
Grande,  and  Mississippi.  However,  some 
streams  di'ain  into  a  number  of  closed  basins 
that  do  not  discharge  into  these  three  rivers. 

All  of  the  significant  streams  are  sub- 
ject to  interstate  water  compacts. 

A  recent  report  (Hale  et  al.  1965),  which 
shows  that  water  outflow  from  the  State  is 
about  23  percent  greater  than  inflow,  indi- 
cates that  New  Mexico  is  not  using  all  of 
its  water.  When  fully  developed  within  lim- 
its of  interstate  compacts,  outflow  from  the 
State  will  approximately  equal  deliveries 
into  the  State  under  the  compacts  (State  of 
New  Mexico  1959). 


Demands  for  more  water  from  forests 
and  other  lands  probably  will  come  mainly 
from  municipal  and  industrial  users.  These 
users  now  account  for  only  about  2  percent 
of  the  surface  water  consumed  in  various 
human  activities  but  are  expected  to  in- 
crease sharply  along  with  the  State's  popu- 
lation which  is  expected  to  double  by  2000. 

Opportunities  exist  for  substantially  in- 
creasing the  runoff  from  forest  lands.  Re- 
search in  a  number  of  places,  including 
studies  in  the  Southwest,  show  that  the 
volume  and  timing  of  runoff  can  be  im- 
proved by  manipulating  the  kind  and 
amount  of  tree  cover.  However,  the  extent 
that  this  can  be  done  economically  in  rela- 
tion to  other  values  of  the  land  will  have 
to  be  carefully  evaluated  for  each  local  situ- 
ation. 


Forage  and   wildlife    uses 
are   very   important 

The  forest  range  has  a  long  history  of 
heavy  use  for  livestock  and  big  game  for- 
age. Overuse  has  occurred  on  much  of  the 
ponderosa  pine,  pinyon-juniper  and  other 
forested  ranges,  particularly  during  the  live- 
stock boom  in  the  early  1880's.  The  number 
of  cattle  in  New  Mexico  increased  from  158,- 
000  in  1870  to  545,000  in  1880  and  to  1,065,- 
000  in  1886.  During  the  peak  year  for  sheep 
— 1882 — about  5.2  million  head  grazed  New 
Mexico  ranges.  Depletion  of  the  range  dur- 
ing these  years,  combined  with  blizzards 
and  droughts,  resulted  in  a  collapse  of  the 
boom.  One  of  the  most  important  conse- 
quences of  this  period  of  overuse  was  a 
damaged  range  depleted  forage — and  a  de- 
teriorated    soil     mantle.     Damaged     range- 
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Sheep  grazing  in  openings  within  the  Carson  Notional  Forest.  In  1963,  58,000  sheep 
and   85,000   cattle  grazed   under   permit   on  the  National  Forests  in  New  Mexico. 
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lands  do  not  recover  rapidly  under  climatic 
conditions  that  prevail  in  the  Southwest, 
and  many  areas  still  bear  scars  of  early 
misuse. 

Establishment  of  National  Forests  in 
New  Mexico,  beginning  in  1899,  was  an  im- 
portant step  in  bringing  extensive  areas  of 
forest  range  under  controlled  use.  However, 
it  was  not  until  after  demands  for  live- 
stock products  eased  following  World  War  I 
that  substantial  improvement  could  be 
made  in  range  use  in  relation  to  capacity. 
Between  1917  and  1963,  the  number  of  head 
of  cattle  that  grazed  on  National  Forests  in 
New  Mexico  declined  by  56  percent,  and  the 
number  of  sheep  declined  by  89  percent. 

Range  management  has  gradually  im- 
proved over  the  last  few  decades.  Today 
public  land  management  agencies  and  many 
private  interests  have  active  programs  that 
involve  range  inventories,  revegetation,  con- 
trol of  undesirable  plants,  deferred  and  ro- 
tation grazing,  seasonal  use,  and  such  struc- 
tural improvements  as  fences  and  water  de- 
velopments. On  the  National  Forests,  in 
1964  for  example,  these  were  accomplished 
as  follows:  revegetation  through  seeding, 
6,354  acres ;  plant  control,  9,650  acres ;  ero- 
sion control,  1,005  acres;  and  fencing,  330 
miles.  Some  of  this  work  was  done  in  co- 
operation with  grazing  permit  holders. 

Many  species  of  wildlife  are  also  im- 
portant users  of  forest  lands.  There  is  no 
evidence  that  buffalo,  deer,  and  other  big 
game  species,  the  original  users  of  the  for- 
est range,  had  any  important  effect  in  de- 
pleting the  range.  However,  subsequent  use 
of  forest  lands  for  livestock,  timber,  and 
recreation,  together  with  accelerating  de- 
mands for  hunting,  have  made  it  necessary 
to  improve  habitat  conditions.  Programs  of 
public  land  management  agencies,  some  in 
cooperation  with  the  New  Mexico  Depart- 
ment of  Game  and  Fish,  include  seeding  to 
forage  species,  control  of  noxious  plants, 
creation  of  wildlife  openings,  and  develop- 
ment of  water  sources. 


Recreation  use  has  increased 
very  rapidly  in  recent  years 

Among  the  various  uses  of  New  Mexico's 
forest  lands,  recreation  has  experienced  the 
most  spectacular  gains  since  World  War  II. 
There  are  also  indications  that  recreation 
traffic  in  New  Mexico's  forests  has  multi- 
plied more  rapidly  during  these  years  than 
in  most  parts  of  the  country.  Although  com- 
prehensive statistics  are  not  available  to 
show  recreation  use  of  all  forest  lands,  esti- 
mates of  the  number  of  visits  by  recreation- 
ists  to  National  Forests  do  permit  certain 
comparisons  among  States. 

The  nearly  5  million  visits  made  to  Na- 
tional Forests  in  New  Mexico  during  1963 
for  camping,  hunting,  skiing,  and  many  other 
activities  amounted  to  14.7  times  the  num- 
ber of  visits  recorded  for  1946.  In  this  re- 
spect. New  Mexico  was  exceeded  among  the 
Mountain  States  only  by  Arizona  for  which 
the  number  of  visits  in  1963  was  15.6  times 
that  for  1946.  Recreation  traffic  on  New 
Mexico's  forests  increased  many  times  more 
than  the  averages  for  the  Mountain  States 
or  the  nation  as  a  whole. 

Niunber 
Number  of  recreation  visits      of  times 

increase 
1946  1963 

-  -  (Thousands)  -  - 

New  Mexico  336  4,940  14.7 

Mountain  States     6,293  49,777  7.9 

United  States         18,241         122,582  6.7 

Many  factors  contribute  to  the  boom  in 
forest  recreation  in  New  Mexico.  Here,  as 
in  other  parts  of  the  country,  participation 
in  outdoor  recreation  has  roughly  paralleled 
the  rise  in  amount  of  leisure  time,  disposa- 
ble income,  and  mobility  of  vacationers. 
There  are  other  considerations  that  par- 
ticularly favor  New  Mexico  and  the  South- 
west in  general.  New  Mexico's  population 
increase  of  40  percent  between  1950  and 
1960,  although  only  slightly  higher  than  for 
the   Mountain  States   as   a   whole    (35   per- 


cent),  was  more  than  double  the  percentage 
of  the  nation  as  a  whole.  One  reason  for  this 
might  be  New  Mexico's  climate  which  is  con- 
ducive to  year-round  outdoor  activity. 

The  chart  below  reflects  the  increasingly 
important  role  that  New  Mexico  is  assum- 
ing in  meeting  today's  growing  demand  for 
outdoor  recreation.  Note  the  particularly 
big  increase  in  visits  to  hotels  and  resorts 
in  New  Mexico  as  compared  to  other  parts 
of  the  nation.  Possibly  this  is  because  of 
greater  opportunity  for  year-round  occupan- 
cy in  New  Mexico. 

Skiing  is  one  of  the  most  rapidly  de- 
veloping recreational  uses  of  New  Mexico's 
forest  lands.  Attendance  at  ski  resorts  has 
increased  much  more  rapidly  in  New  Mexico 
since  1955  than  in  any  other  western  State. 
This  is  indicated  by  results  of  a  recent  com- 
prehensive study  of  ski  business  in  the  west," 


•'The  study  iras  conducted  by  the  U.S.  Forest 
Service  at  the  recjuest  of  the  EconoDiic  Develop- 
ment Administration.  A  report  is  in  process. 


which  shows  that  for  the  period  1955  to 
1964  attendance  at  ski  areas  in  New  Mexico 
increased  at  an  annual  compound  rate  of  31 
percent.  This  is  about  twice  the  average 
rate  for  the  Western  States. 

Hunting  and  fishing  uses  have  also  shown 
relatively  sharp  upward  trends  in  New  Mexi- 
co. Increases  on  National  Forests  in  New- 
Mexico  are  well  above  the  average  for  the 
Mountain  States  as  a  whole  (see  chart  page 
11). 

The  surge  in  recreation  use  in  the  post- 
war years  has  had  a  substantial  impact  on 
forest  resource  management.  This  is  par- 
ticularly the  case  on  public  lands.  Except 
for  the  relatively  small  forested  area  within 
National  Parks  and  Monuments  where  man- 
agement is  directed  towards  maintaining 
scenic  and  historical  values,  practically  all 
public  lands  are  managed  on  a  multiple  use 
basis.  The  U.S.  Forest  Service,  for  example, 
is  currently  examining  National  Forest 
lands,  acre  by  acre,  and  prescribing  manage- 
ment practices ;  such  characteristics  as  soils, 
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Dwellings  in  the  resort  town  of  Cloudcroft  within  the  Lincoln  National  Forest.  The  rapid  in- 
crease in  recent  years  in  the  number  of  residences  and  resorts  situated  in  the  forest  and  used 
primarily  by  recreotionists  for  year-round  activities  is  a  significant  development.  Such  active  and 
growing  communities  as  Cloudcroft  and  Ruidoso  not  only  provide  respite  from  the  summer 
heat  of  southern  New  Mexico  and  west  Texas  but  also  permit  a  wide  range  of  activities  — 
picnicking,  camping,  fishing,  horseback  riding,  etc.  Winter  and  fall  activities  include  skiing 
and  hunting.  These  various  pursuits  provide  big  opportunities  for  private  enterprises  cater- 
ing to  recreotionists.  Many  of  the  dwellings  and  resorts  are  located  on  private  lands;  others 
are    built   under   permit   or   concession   on    public  lands. 
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terrain  configuration,  drainage,  and  vege- 
tation are  considered  as  they  relate  to  antici- 
pated demands  for  water,  timber,  recrea- 
tion, forage,  and  wildlife. 

Efficient  management  also  requires  co- 
ordination among  public  agencies.  For  ex- 
ample, the  New  Mexico  Department  of  Game 
and  Fish  is  responsible  for  management  and 
protection  of  wildlife,  while  public  land  agen- 
cies are  concerned  with  maintaining  and 
improving  habitat.  Close  cooperation  is 
needed  to  assure  sustained  yields  of  game 
and  fish. 


Elk  foraging  in  ponderosa  pine  forest  on  the 
Santa  Fe  National  Forest.  Big  game  hunting  — 
principally  for  deer,  elk,  and  black  bear  —  is 
one  of  the  most  important  recreational  uses  of 
forest  land.  Photo  courtesy  of  New  Mexico  De- 
partment of   Development. 


Jke  forest  Jocuuj 


New  Mexico's  18.2  million  acres  of  forests 
grow  on  the  highlands,  roughly  within  the 
elevation  range  of  4,500  to  12,000  feet  above 
sea  level.  The  amount  of  water  that  falls  on 
these  lands  each  year  varies  with  elevation 
from  about  12  inches  at  the  lower  limit  of 
the  forest  to  35  inches  at  the  higher.  Vege- 
tation at  elevations  below  the  forest  is 
largely  grasses,  sagebrush,  and  desert 
shrubs ;  above  the  forest  it  is  alpine  sedges, 
grasses,  and  herbs. 

Within  the  broad  band  of  forest  there 
is  a  general  zonation  of  tree  species  in  rela- 
tion to  elevation.  However,  considerable 
variation  is  found  because  of  climatic  and 
physiographic  influences  such  as  direction 
and  steepness  of  slope,  soils,  etc.  (photo  on 
facing  page).  In  general,  however,  the  prin- 
cipal types  occur  as  follows: 


Type 

Characteristic  trees 

Elevation 

(Feet) 

Fir-spruce 

Engelmann  spruce 
Subalpine  fir 
Corkbark  fir 
Limber  pine 

8,500-12,000 

Douglas-fir 

Douglas-fir 
White  fir 
Aspen' 

Ponderosa  pine 
Limber  pine 

8,000-9,500 

Ponderosa  pine 

Ponderosa   pine 
Arizona  pine 

5,500-8,500 

Pinyon-juniper 

Pinyon 
Juniper  species 

4,500-7,500 

Oak  brush  and 

woodland 

Oak  species 

3,600-4,800 

^Wliere  aspen  predominates,  it  is  recognized 
by  Forest  Survey  as  a  separate  type. 

-Oak  brusJi  and  woodland  are  classed  by  For- 
est Survey  in  the  general  category  knouni  as 
chaparral.  Such  lands  are  so  designated  in  the 
statistical  tables  and  generalized  type  )nap  in  the 
Appendix. 


The  geographic  locations  of  the  timber 
types  are  shown  by  the  map  in  the  Appendix. 

Only  6.3  million  acres,  or  roughly  one- 
third  of  the  forest  area,  support  timber  of 
commercial  importance.  The  remainder  is 
designated  noncommercial.  Before  discuss- 
ing the  commercial  forest  —  the  principal 
concern  of  this  report  —  the  following  sec- 
tion briefly  describes  the  noncommercial 
forest. 

Noncommercial   forests   cover 
15    percent  of   New  Mexico 

Although  of  little  importance  for  timber 
production,  the  12  million  acres  of  noncom- 
mercial forest  are  valuable  for  a  combination 
of  other  uses.  A  major  portion  of  the  area 
provides  forage  for  livestock  and  game. 
While  water  yields  are  less  per  acre  on  the 
average  than  from  the  commercial  forest, 
they  provide  a  significant  source  of  supply 
for  people  in  the  semiarid  lowlands.  About 
964,000  acres  are  reserved  primarily  for  rec- 
reation. These  include  National  Parks  and 
Monuments  as  well  as  wild,  wilderness,  and 
primitive  areas  within  National  Forests. 
Actually,  about  561,000  acres  of  this  re- 
served land  are  productive  and  would  be 
considered  commercial  forest  were  they  not 
set  aside  for  other  uses.  The  following  tabu- 
lation shows  the  total  acres  for  various 
classes  of  noncommercial  forest: 


Reserved-productive 

Reserved-unproductive 

Unreserved-unproductive 

Total 


Tlwusand  acres 
561 
403 
10,954 


11,918 


Almost  nine-tenths  of  the  total  noncom- 
mercial forest  is  pinyon-juniper  lands  that 
are   found    at   the    lower   elevations    of    the 
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Stand  of  Douglas-fir  (background)  on  a  north-facing  slope  and  ponderosa  pine  (foreground) 
on  a  hotter  and  drier  south-facing  slope.  This  photo,  taken  just  east  of  Mogollon  in  the  Gila 
Notional  Forest  at  on  elevation  of  about  8,500  feet,  illustrates  the  difference  that  can  occur  in 
type  of  tree  cover  in   relation  to  direction   of  slope. 
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Photo  on  the  facing  page  shows  noncom- 
mercial forest  in  Frijoles  Canyon,  Bandelier 
National  Monument.  This  reserved  area  includes 
both  productive  lands  (such  as  the  ponderosa 
pine  stand  in  the  center  of  the  photo)  and  un- 
productive lands  (the  pinyon-juniper  hillside). 
In  the  small  clearing  are  ruins  of  a  Pueblo 
Indian  dwelling  called  "Rainbow  Room,"  which 
was  constructed  in  the  period  1200  to  1537  A.D. 

Photo  to  the  right,  taken  near  Los  Alamos, 
illustrates  pinyon-juniper  lands.  Improved  fire 
protection  has  resulted  in  the  invasion  of  pinyon 
and  juniper  trees  into  many  areas  of  grass- 
land. This  has  generally  meant  a  deterioration 
of  forage  production  on  such  lands.  However, 
extensive  areas  have  been  cleared  of  pinyon 
and  juniper  in  recent  years  and  sowed  with 
forage  grasses  for   livestock  and  game. 
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forest.  Another  5  percent  is  oak  brush  which 
also  grows  at  low  elevations.  The  remaining 
5  percent  consists  of  areas  of  ponderosa  pine, 
fir-spruce,  and  other  types  that  grow  where 
soils  or  climate  are  unfavorable — either  as 
patches  within  the  predominantly  commer- 
cial forest  zone,  or  as  the  upper  fringe  of 
the  forest;  i.e.,  just  below  timberline. 

The  10.6  million  acres  of  pinyon-juniper 
type  in  New  Mexico  support  a  big  volume  of 
wood — about  1.7  billion  cubic  feet  of  which 
roughly  one-half  is  pinyon  and  one-half  juni- 
per. Despite  this  large  volume,  only  a  small 
percentage  is  harvested  for  posts,  fuelwood, 
and  charcoal — the  principal  wood  products. 
Pinyon  is  gaining  popularity  as  a  Christmas 
tree  and  in  1963  accounted  for  roughly  15 


percent    of    the    estimated    cut    of    350,000 
Christmas  trees  in  the  State. 

The  extent  to  which  pinyon-juniper  lands 
can  be  made  more  productive  is  a  very  im- 
portant consideration  in  the  management  of 
New  Mexico's  wildlands.  Probably  the  great- 
est opportunities  lie  in  improving  the  land 
for  forage,  although  some  areas  may  be 
suitable  for  agricultural  crops.  Where  these 
are  the  objectives,  eradication  of  pinyon  and 
juniper  trees  will  usually  be  necessary  be- 
cause of  their  inhibiting  effect  on  desirable 
vegetation.  Many  areas  have  already  been 
cleared  and  improved.  Reliable  estimates  of 
additional  acreage  on  which  improvement  is 
justifiable  are  not  possible  without  detailed 
surveys  of  potential  land  use. 
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Sawtimber    stands    predominate    in    the 

commercial   forest   and    run   heavily 

to  old   growth 

New  Mexico's  6.3  million  acres  of  com- 
mercial forest  support  a  timber  stand  of  6.6 
billion  cubic  feet  in  sound  live  trees  5  inches 
and  larger  in  diameter  at  breast  height 
(d.b.h.).  Sawtimber  trees  have  a  volume 
of  28.3  billion  board  feet  of  which  98  percent 
is  in  sawtimber  stands. 

New  Mexico  has  a  relatively  high  pro- 
portion of  commercial  forest  in  sawtimber 
stands  (87  percent)  as  compared  to  the 
Mountain  States  as  a  whole  (59  percent). 
However,  volume  per  acre  in  sawtimber 
stands  (5,072  board  feet)  is  the  lowest  of 
any  of  the  Mountain  States  and  is  not  much 
more  than  one-half  the  Mountain  States' 
average   (9,957). 

Forty-six  percent  of  New  Mexico's  27  bil- 
lion board  feet  of  softwoods  is  in  trees  19 
inches  and  larger.  However,  there  are  sub- 
stantial differences  among  species: 

Percent  of  saxotimber 


volume 

in  trees  19.0 

inches 

and  larger 

Ponderosa   pine 

54 

Douglas-fir 

42 

True  firs 

32 

Engelmann  spruce 

26 

About  47  percent  of  the  commercial  area 
is  occupied  by  old-growth  stands;  i.e.,  stands 
in  which  the  dominant  trees  are  more  than 
120  years  old.  Private  lands,  being  more  ac- 
cessible, have  proportionately  less  old  growth 
(37  percent)  than  public  lands  (52  percent). 

Poletimber,  seedling,  and  sapling  stands 
account  for  slightly  less  than  10  percent  of 
the  commercial  area.  The  nonstocked  area 
(220,000  acres)  is  only  3.5  percent  of  the 
total. 

Although  there  is  a  relatively  small  area 


of  poletimber,  sapling,  and  seedling  size 
classes,  this  does  not  mean  that  reproduction 
is  lacking.  Many  present  stands  have  trees 
of  several  age  classes  and  of  all  sizes.  About 
one-eighth  of  the  cubic-foot  volume  of  sound 
live  trees  in  sawtimber  stands  is  actually  in 
trees  of  pole  size.  Although  most  ponderosa 
pine  stands  consist  of  trees  of  several  age 
classes  at  the  present  time,  the  objective  on 
National  Forests  is  to  convert  the  forest 
gradually  to  even-aged  stands. 

Ponderosa    pine   is  the   principal 
timber   species 

Very  few  States  in  the  country  have  as 
high  a  percentage  of  commercial  timber 
area  and  volume  in  one  species  as  New  Mexi- 
co has.  Almost  three-fifths  of  the  State's 
volume  of  sound  live  trees  is  ponderosa  pine. 
Ponderosa  pine  is  the  predominate  species 
on  more  than  two-thirds  of  the  commercial 
lands.  The  other  commercial  species  that 
occur  most  frequently  are  Douglas-fir,  En- 
gelmann spruce,  true  firs  (subalpine,  cork- 
bark,  and  white),  aspen,  and  limber  pine. 
These  species  occur  in  five  timber  types  rec- 
ognized by  Forest  Survey — ponderosa  pine, 
Douglas-fir,  fir-spruce,  aspen,  and  limber 
pine.  The  charts  at  right  indicate  the  rela- 
tive importance  of  the  species  and  types. 
Most  of  the  important  species  are  illustrated 
by  photos  and  described  on  the  following 
pages.  Limber  pine  is  one  of  the  species  not 
illustrated.  Although  of  minor  importance 
for  timber  production,  limber  pine  is  signifi- 
cant for  watershed  protection.  It  grows  in 
small  and  scattered  patches  at  high  eleva- 
tions— on  43,000  acres  as  a  type,  and  else- 
where as  individual  trees  in  the  fir-spruce 
and  Douglas-fir  types.  Because  it  usually 
grows  on  poor  sites — thin-soiled  and  exposed 
to  high  winds — trees  are  generally  short  and 
of  poor  form.  Although  the  inventory  shows 
a  volume  of  640  million  board  feet,  little  is 
cut  each  year. 
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AREA 

BY 
TYPE 

PERCENT  OF  6.3 

MILLION  ACRES 

OF  COMMERCIAL 

FOREST 


LIMBER  PINE 

1% 


VOLUME 

BY 
SPECIES 

PERCENT  OF  6,616 

MILLION  CUBIC  FEET 

IN  SOUND  LIVE  TREES 


LIMBER   PINE 

2% 
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Shown  at  left  is  a  ponderosa  pine  stand. 
This  stand,  which  is  in  Jemez  Canyon  on  the 
Santa  Fe  National  Forest,  remains  after  a  partial 
cut  made  some  years  ago.  The  site  is  better 
than  the  average  for  ponderosa  pine  in  New 
Mexico.  The  large  trees  are  mature,  20  to  22 
inches  d.b.h.,  and  about   120  feet  tall. 

Stands  such  as  this,  supporting  few  saw- 
timber  trees  but  many  poles,  seedlings,  and 
saplings,  are  among  the  3.9  million  acres  of 
sawtimber  that  comprise  90  percent  of  the  com- 
mercial area  of  ponderosa  pine.  The  remain- 
ing area  is  poletimber  (4  percent),  seedling- 
sapling  (2  percent),  and  nonstocked  (4  percent). 

Ponderosa  pine  has  always  been  the  main- 
stay of  the  timber  industry  in  New  Mexico. 
Large-scale  use  began  after  construction  of  the 
first  railroads,  and  between  1878  and  1881 
ponderosa  pine  forests  near  Las  Vegas,  Pecos, 
and  Santa  Fe  were  heavily  exploited  for  ties 
and  construction  materials.  Versatility  of  pon- 
derosa pine  wood  subsequently  brought  it  into 
big    demand    for    many    other    uses;    i.e.,    poles. 


posts,  mine  timber,  and  —  most  of  all  —  lumber. 
About  73  percent  of  the  7.5  billion  board  feet 
of  lumber  that  has  been  cut  since  sawmilling 
began  in  New  Mexico  has  been  ponderosa  pine. 
Although  other  species  have  gradually  increased 
in  relative  importance  (see  graph  page  4),  pon- 
derosa pine  still  accounted  for  54  percent  of 
the  total  lumber  output  for  the  State  in   1962. 

Early  logging  practice,  whereby  select  trees 
were  "highgraded"  from  most  of  the  ponderosa 
pine  stands,  is  a  principal  reason  that  top  qual- 
ity saw  logs  are  scarce  today.  Less  than  1  per- 
cent of  the  saw  logs  in  the  present  forest  can 
qualify  as  select  (grade  1);  about  83  percent  of 
the  inventory  is  classed  as  low  common  (grade 
4).  However,  as  discussed  later  in  this  report, 
markets  for  low-grade  sawtimber  will  be  bol- 
stered if  such  products  as  veneer  and  plywood 
can    be   produced    economically. 


"A  system  of  four  grades  was  used  in  the  in- 
ventory on  which  this  report  is  based.  See  Ter- 
minology in  the  Appendix. 
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Shown  at  left  is  a  Douglas-fir  stand  of  large 
sawtimber.  Mature  and  well-stocked  with  many 
trees  115  feet  tall  and  20-24  inches  d.b.h.,  this 
stand  is  on  the  Santa  Fe  National  Forest. 

In  New  Mexico,  Douglas-fir  grows  as  a  tim- 
ber type  on  1  million  acres  or  16  percent  of 
the  commercial  forest  area;  in  this  respect  it  is 
second  only  to  ponderosa  pine.  Douglas-fir 
seldom  grows  in  pure  stands.  Within  the  general 
8,000-  to  9,500-foot  elevational  range  of  the 
species,  it  mixes  with  ponderosa  pine  at  the 
lower  end  of  the  range  and  with  true  firs  and 
spruce  near  the  upper  limits.  White  fir  and 
aspen  are  common  associates  throughout  the 
Douglas-fir  type. 

Ninety  percent  of  the  area  of  Douglas-fir 
type  is  classed  as  sawtimber.  These  stands  al- 
most always  contain  several  age  classes,  which 
present  good  opportunities  to  organize  into 
even-aged  stands.  They  consist  of  overmature 
sawtimber  trees  with  an  understory  of  poles, 
saplings,   and    seedlings. 

The  area  of  the  Douglas-fir  type  is  tending 
to  increase  at  the  expense  of  other  types.  Many 
present  stands  of  aspen  and  ponderosa  pine 
have  an  understory  of  Douglas-fir  and  white 
fir  that  will  eventually  replace  the  overstory  un- 
less management  practices  or  fire  change  the 
trend   in  succession. 


Douglas-fir  is  suitable  for  many  uses.  Tim- 
ber has  been  sawed  into  boards,  dimension 
stock,  sheathing,  flooring,  and  railroad  ties  for 
many  years.  Prior  to  1962  Douglas-fir  was  al- 
most always  second  to  ponderosa  pine  in  vol- 
ume sawed  for  lumber.  However,  in  1962  the 
cut  of  Douglas-fir  (47  million  board  feet)  fell 
to  third  place  behind  ponderosa  pine  and 
Engelmann  spruce.  Christmas  tree  production 
is  another  significant  use  of  both  Douglas-fir 
and  white  fir.  The  estimated  1963  harvest  of 
these  two  species  (about  245,000  trees)  ac- 
counted for  about  70  percent  of  all  Christmas 
trees  cut  in  the  State. 

Douglas-fir  lands  are  found  at  high  eleva- 
tions at  which  temperatures  are  relatively  cool. 
This  makes  them  attractive  as  sites  for  summer 
homes,  as  well  as  for  year-round  outdoor  recre- 
ation activities. 

The  most  significant  value  of  these  lands, 
however,  is  undoubtedly  water.  Many  of  the 
Douglas-fir  sites  are  steep,  rocky  slopes  with 
thin  soils  where  erosion  control  and  watershed 
protection  are  paramount.  A  comparison  of  the 
mean  annual  precipitation  of  Douglas-fir  lands 
(25  inches)  with  that  of  the  State  as  a  whole 
(15  inches)  indicates  their  importance  in  terms 
of  water  runoff  per  acre. 
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Shown  at  left  is  a  fir-spruce  stand.  Located 
on  the  Sandia  Crest  road  at  an  elevation  of 
about  9,500  feet,  this  is  a  medium  site  for 
spruce.  It  is  an  overmature  stand  with  many 
sawtimber  trees  that  are  18  inches  d.b.h.  and 
85  feet  tall. 

Fir-spruce  stands,  which  are  found  for  the 
most  part  just  below  upper  timberline,  have  a 
mixture  of  species.  Engelmann  spruce  is  the 
most  important  commercial  tree,  although  sub- 
alpine  firs  are  generally  as  numerous  in  the 
stand.  Other  species  that  occur  less  frequently 
include  corkbark  fir,  white  fir,  and  Douglas-fir, 
as  well   as   limber  and   bristlecone   pines. 

About  85  percent  of  the  area  of  the  fir- 
spruce  type  consists  of  sawtimber  stands,  most 
of  which  are  overmature.  Young  trees,  such  as 
seen  in  the  photo,  are  usually  present  in  these 
old  stands.  Most  of  the  area  that  is  not  in  saw- 
timber   is   stocked    with    poles    or    smaller    trees; 


only  a    minor   area   is  nonstocked. 

Engelmann  spruce  and  —  to  a  lesser  extent 
—  true  firs  have  been  gaining  significantly  in 
importance  for  timber  use  (see  chart  p.  4).  Al- 
though these  species  have  contributed  only  about 
1  1  percent  of  all  lumber  produced  since  lumber- 
ing began,  they  accounted  for  about  26  percent 
in  1962.  For  that  year  Engelmann  spruce  was 
second  only  to  ponderosa  pine. 

Although  the  area  of  the  fir-spruce  type  is 
relatively  small  (0.7  million  acres  of  commer- 
cial and  noncommercial  combined),  it  is  very 
important  for  water  yields.  These  lands  receive 
more  precipitation  per  acre  than  any  other  class 
of  forest,  and  water  runoff  is  therefore  high. 
Recreation  values  are  also  significant,  particu- 
larly for  wilderness  travel;  the  122,000  acres 
of  productive  reserved  area  of  the  type  is  prac- 
tically all  in  wilderness,  primitive,  or  wild  areas 
in  National  Forest. 
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Shown  at  left  is  an  aspen  stand  west  of  Los 
Alamos.  Trees  in  this  mature  stand  are  of  better 
than  average  quality.  They  average  about  85 
feet  toil  and  10  to  14  inches  d.b.h.  Sawtimber 
stands'  make  up  almost  one-half  of  the  367,000 
acres  of  commercial  aspen  in  the  State.  More 
than  the  other  species  found  in  the  State,  aspen 
grows  almost  entirely  in  single-aged  stands, 
many  of  which  originated  after  fires  within  the 
lost  100  years.  An  understory  of  mixed  conifers 
is  common;  the  almost  pure  understory  of  pon- 
derosa  pine  shown  in  this  photo  is  somewhat 
exceptional. 

Although  little  aspen  is  being  harvested  at 
present,  the  situation  could  change.  This  species 
is  well  suited  for  pulpwood,  excelsior,  core  stock, 
and  lumber  for  certain  uses,  and  demand  for 
such  could  well  develop  in  New  Mexico  as  has 
been  the  case  in  many  other  areas.  Yet,  there 
are    some    who    argue    in    favor    of    converting 


aspen  areas  to  Douglas-fir,  white  fir,  and  other 
species  now  in  demand.  They  reason  that  many 
areas  on  which  aspen  is  now  found  have  a 
potential  for  greater  yields  of  sawtimber  if 
stocked  with  conifers. 

However,  conversion  of  most  aspen  stands 
to  conifers  would  be  undesirable  from  the 
standpoint  of  other  resource  values.  The  root 
sprouts,  forbs,  and  other  understory  vegetation 
in  aspen  stands  are  excellent  forage  for  big 
game  and  livestock.  On  well-managed  lands 
aspen  is  considered  as  satisfactory  as  conifers 
from  the  standpoint  of  watershed  protection. 
However,  it  is  a  better  soil  builder.  The  brilliant 
autumn  foliage  of  aspen  is  one  of  the  main 
scenic  attractions  of  the  forest. 


'The  ))ii)}i)nuni  d.b.li.  for  aspen  and  other  hard- 
wood sawtimber  is  11.0  inches;  for  softwood  saw- 
timber it  is  9.0  inches. 
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The  old-growth  timber  is  susceptible 
to  high  mortality 

The  212  million  board  feet  in  sawtimber 
trees  that  die  each  year  in  New  Mexico's 
forests  amounts  to  0.75  percent  of  the  saw- 
timber  inventory  (28.3  billion  board  feet). 
This  mortality  rate  is  somewhat  less  than 
that  for  the  Mountain  States  as  a  whole 
(0.96  percent)  and  mortality  volume  is  well 
below  the  gross  growth  of  428  million  board 
feet. 

Mortality  rates  vary  substantially  among 
species.  It  is  particularly  high  in  aspen, 
which  has  an  annual  mortality  loss  of  4.08 
percent  of  sawtimber  inventory — practically 
all  caused  by  diseases  and  insects.  Engel- 
mann  spruce  and  ponderosa  pine  are  rela- 
tively low  with  rates  of  0.10  and  0.25  per- 
cent, respectively. 


GROWTH  &  MORTALITY 
OF  SAWTIMBER 
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Although  roughly  23  million  board  feet 
of  dead  trees  were  salvaged  in  1962  for  saw 
logs  and  8.3  million  cubic  feet  for  other 
products,  there  was  still  a  big  net  loss  of 


timber  suitable  for  harvesting.  More  inten- 
sive harvesting  and  management,  as  dis- 
cussed later  in  this  report,  would  preclude 
much  of  the  sawtimber  mortality  as  well  as 
some  of  the  annual  mortality  in  poletimber 
(11  million  cubic  feet). 

The  principal  causes  of  mortality  are  dis- 
eases, insects,  weather  (mostly  lightning  and 
wind),  and  fire.  The  relative  importance  of 
these  destructive  agents  can  vary  greatly 
from  year  to  year.  Only  the  effects  of  dis- 
ease are  fairly  constant;  the  others  can  go 
up  and  down  very  rapidly.  Pearson  (1950) 
indicates  that  lightning  and  wind  are  the 
most  widespread  causes  of  mortality  in  pon- 
derosa pine.  However,  Forest  Survey  rec- 
ords show  that  for  the  period  1958  to  1962, 
55  percent  of  sawtimber  mortality  for  all  spe- 
cies was  caused  by  diseases,  30  percent  by  in- 
sects, and  the  remaining  15  percent  by 
weather,  fire,  and  other  factors. 

Dwarfmistletoe  is  very  widespread  and 
undoubtedly  causes  a  greater  loss  of  growth 
than  any  other  disease.  A  1960  report  (An- 
drews and  Daniels)  indicates  that  40  percent 
of  the  ponderosa  pine  in  New  Mexico  is  in- 
fected, and  that  infection  is  especially  heavy 
in  virgin  stands.  It  is  also  present  in  stands 
of  Douglas-fir  and  other  conifers.  The  in- 
hibiting effect  of  dwarfmistletoe  on  growth 
is  indicated  by  significantly  less  merchant- 
able volume  per  acre  and  a  higher  incidence 
of  mortality  in  the  more  heavily  infected 
stands.  In  New  Mexico,  dwarfmistletoe  is 
particularly  abundant  in  the  White  Moun- 
tains and  the  Sacramento  Mountains. 

Of  the  other  diseases,  red  rot,  which  is 
very  common  in  old-growth  ponderosa  pine 
trees,  is  by  far  the  most  destructive  at  pres- 
ent. However,  a  species  of  root  rot  that  has 
a  potential  for  being  the  most  destructive 
disease  of  all  has  been  found  in  several 
places  in  the  Southwest. 

Insects  also  cause  a  big  loss  in  timber 
volume  in  New  Mexico's  forests.  Insect  at- 
tacks usually  fluctuate  much  more  from  year 
to  year  than  disease,  and  are  frequently  of 
explosive   proportions.    For   example,   while 
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bark  beetles  in  ponderosa  pine  and  true  firs 
remain  endemic  over  long  periods,  big  out- 
breaks can  occur  when  stands  are  in  a  weak- 
ened condition.  This  is  what  happened  in 
1956  following  a  prolonged  drought.  As  a  re- 
sult, mortality  from  bark  beetles  reached  an 
all-time  high  in  1957  when  more  than  600 
million  board  feet  of  sawtimber  was  killed  in 
the  Southwest.  Engelmann  spruce,  though 
less  extensive  in  area  than  ponderosa  pine, 
can  also  incur  heavy  and  rapid  mortality 
from  epidemics  of  the  Engelmann  spruce 
beetle.  This  is  especially  likely  to  happen 
unless  blowdown  trees  and  debris*  from  log- 
ging and  road  construction  are  either  used  or 
burned   immediately. 

The  most  significant  insect  infestations 
in  1964  were  by  spruce  budworm  on  two 
large  areas  of  mixed  conifers — one  of  350,- 
000  acres  near  Chama  and  Cimarron,  the 
other  on  about  130,000  acres  of  the  Gila  and 
Lincoln  National  Forests  in  southern  New 
Mexico. 


Lightning,  blowdown,  and  fire  are  also 
very  important  causes  of  mortality.  In  1962 
these  were  the  principal  factors  in  the  loss 
of  about  31  million  board  feet  of  sawtimber. 
Big  variations  occur,  however,  from  year  to 
year  because  of  differences  in  weather  con- 
ditions. For  example,  fire  statistics  for  the 
years  1958  to  1962  show  an  average  annual 
burn  of  11,804  acres  of  forest  land,  but  for 
individual  years  the  burn  ranged  from  4,762 
acres  in  1958  to  19,835  in  1962.  Long-term 
statistics  indicate  a  fairly  steady  increase 
in  number  of  fires  each  year.  Intensified 
fire  control  efforts,  however,  have  tended  to 
reduce  the  size  of  individual  fires. 

Timber  yields  can   be  substantially  increased 

The  commercial  forest  of  New  Mexico  is 
growing  at  the  rate  of  only  a  little  more  than 
8  cubic  feet  per  acre  per  year.  The  annual 
yield  potential  of  growing  stock  volume,  even 
without  harvest  of  thinnings,  is  much  high- 
er— about  38  cubic  feet  per  acre.    For  the 


Blowdown  of  Engelmann  spruce.  Windthrow  is  on  important  cause  of  mortality  in  old- 
growth  stands  of  spruce  and  fir,  such  as  this  one  at  a  high  elevation  on  the  Santa  Fe  National 
Forest.  Down  trees  are  choice  host  material  for  the  Engelmann  spruce  beetle.  Unless  salvage 
and   slash   treatment   action    is   prompt,   catastrophic  losses  can  occur  in  adjoining  stands. 
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total  6.3  million  acres  of  commercial  forest 
in  New  Mexico,  therefore,  the  potential  yield 
is  roughly  estimated  at  240  million  cubic 
feet,  which  includes  about  875  million  board 
feet  of  sawtimber. 

These  figures  do  not  take  into  account 
subordination  or  elimination  of  timber  pro- 
duction in  favor  of  such  uses  as  watershed 
development  and  recreation.  Greatly  in- 
creased growth  rates  would  also  require  a 
vigorous  and  prolonged  program  of  stand  im- 
provement and  other  cultural  effort.  Never- 
theless, these  figures  do  indicate  that  New 
Mexico  has  a  substantial  untapped  growth 
capacity,  should  the  need  arise. 

Something  like  31  percent  of  the  com- 
mercial forest  land  in  the  United  States  has 
an  annual  growth  potential  of  more  than  85 
cubic  feet  per  acre.  Less  than  one-half  of  1 
percent  of  the  New  Mexico  forest  land  has 
such  high  production  capacity.  Reliable  po- 
tential yield  estimates  are  available  only  for 
the  ponderosa  pine  type  in  New  Mexico.  The 
following  tabulation  compares  the  percent 
of  commercial  forest  land  within  produc- 
tivity classes  of  the  ponderosa  pine  type  in 
New  Mexico  with  the  average  for  all  forest 
types  in  the  country: 


Productivity 

Class 

New  Me 

xico 

U.S.A. 

(Cu.  ft.  per  acre, 

(Percei 

t) 

(Percent) 

per-  year) 

120  or  more 

0.0 

8.5 

85-120 

0.2 

22.9 

50-85 

16.6 

45.6 

20-50 

83.2 

23.0 

Site  index,  which  is  based  on  tree  height 
in  relation  to  age,"  is  another  measure  that 
is  frequently  used  to  estimate  relative  site 
quality  for  a  species.  The  following  tabula- 
tion indicates  the  distribution  of  ponderosa 
pine  area  by   site   index   classes: 


"Site  index  is  the  height  in  feet  of  average 
dominant  and  codominant  trees  at  specified  age 
(100  years  in  the  case  of  ponderosa  pine).  For  ex- 
ample, site  index  70  for  ponderosa  pine  means 
that  the  dominant  and  codominajit  trees  on  the 
area  referred  to  average,  have  averaged,  or  will 
average  70  feet  in  100  years. 


Site 

Site 

index 

index 

class 

Percent 

class 

Percent 

40 

17 

80 

4 

50 

27 

90 

1 

60 

35 

100 

1 

70 

16 

110 

1 

^Less  than  0.05  percent 

Although  more  data  are  needed  from 
other  States  before  precise  comparisons  are 
possible,  undoubtedly  site  index  for  ponder- 
osa pine  is  relatively  low  in  New  Mexico. 

Ownership  is  largely  in  public 
and  farm  holdings 

The  ownership  situation  is  one  of  the 
most  important  factors  that  bear  on  the 
economic  development  of  forest  lands  in  New 
Mexico.  Here,  as  in  the  other  Mountain 
States,  the  bulk  of  the  forest  area  is  man- 
aged by  public  agencies.  Although  69  per- 
cent of  the  commercial  forest  land  of  New 
Mexico  is  publicly  owned,  this  is  less  than 
the  average  for  the  Mountain  States  area 
(77  percent)  and  is  also  the  lowest  of  any 
of  the  individual  States  except  Nevada.  The 
following  tabulation  shows  the  forest  land 
ownership  in  New  Mexico: 


Commercial 

All  forest 

forest 

(Thousand 

(Thousand 

acres) 

acres) 

Public 

National  Forest 

7,267 

3,458 

Indian 

2,885 

617 

Bureau  of  Land 

Management 

1,429 

77 

Miscellaneous  Federa 

1          120 

9 

State 

933 

172 

Total  public 

12,634 

4,333 

Private 

Farmer 

5,074 

1,557 

Miscellaneous 

479 

379 

Total  private 

5,553 

1,936 

All 


18,187 


6,269 
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NATIONAL  FORESTS 

and 

LAND  IN  INDIAN  RESERVATIONS 


Land  in  Indian  Reservations 


National  Forests,  by  name: 


Apache    ^^^^^^ 


Carson 
Cibola 


Coronado 

Gila 

^^^^ 

Lincoln 

Santa  Fe 
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Almost  three-fourths  of  the  commercial 
sawtimber  volume  in  the  State  is  in  public 
administration.  The  distribution  of  the  total 
volume  by  class  of  owner  is  as  follows: 


There  are  substantial  differences  among 
principal  species  in  the  proportion  of  saw- 
timber  volume  that  is  in  public  ownership 
as  reflected  in  the  following  tabulation: 


Million  board 

feet 

Nationc 

il  Forest 

14,859 

Indian 

5,284 

Bureau 

of  Land  Mane 

igement 

296 

Miscellaneous  Federal 

45 

State 

618 

Private 

7,241 

Percent  in  publi 

Ponderosa  pine 

88 

True  firs 

71 

Engelmann  spruce 

62 

Douglas-fir 

59 

Aspen 

22 

Total 


28,343 


Ninety-four  percent  of  the  commercial 
forest  area  under  public  administration  is 
found  on  Indian  lands  and  the  seven  Nation- 
al Forests  located  wholly  or  partly  within 
New  Mexico.  One  of  these  National  For- 
ests, the  Santa  Fe,  includes  what  was  once 
the  Pecos  River  Forest  Reserve — one  of  the 
first  areas  in  the  country  set  aside  for 
preservation  of  watershed  and  timber  values. 

The  principal  commercial  forest  areas  on 
Indian  lands  are  within  the  large  reserva- 
tions— Mescalero,  Navajo,  Jicarilla,  United 
Pueblos,  and  Zuni.  These  lands,  under  Fed- 
eral trusteeship,  are  managed  under  about 
the  same  policies  as  National  Forests.  The 
map  on  the  previous  page  shows  the  area  in 
Indian  Reservations,  as  well  as  the  National 
Forests.  Other  publicly  administered  com- 
mercial forest  lands — principally  Bureau  of 
Land  Management  and  State  of  New  Mexico 
— are  in  relatively  small  parcels,  which  are 
quite  dispersed. 


Private  holdings  comprise  31  percent  of 
the  commercial  area  and  are  of  several  types: 
Some  are  in  the  big  Spanish  land  grants  in 
the  northern  part  of  the  State;  others  are 
owned  by  forest  industries;  the  bulk  (80 
percent  of  the  area),  however,  is  owned  by 
farmers  and  ranchers.  A  1953  survey  (U.S. 
Forest  Service  1958)  showed  that  there  were 
about  2,000  private  owners  of  commercial 
forest  and  of  these,  88  percent  were  farmers 
or  ranchers.  This  percentage  is  twice  that 
of  the  Mountain  States  area  as  a  whole  and 
is  substantially  higher  than  that  of  any  of 
the  individual  States.  The  situation  is  prob- 
ably about  the  same  now  as  it  was  in  1953. 
Because  of  the  State's  high  percentage  of 
small  owners,  most  of  whom  have  little  in- 
terest in  forest  management.  New  Mexico 
is  especially  handicapped  in  its  timber  re- 
source. Some  of  the  opportunities  and  prob- 
lems with  respect  to  management  of  small 
private  holdings  are  discussed  later  in  this 
report. 
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Timber  supplies  will  support  a   bigger  cut 

Timber  marketing  in  New  Mexico  is  be- 
set by  the  same  problems  encountered 
throughout  the  Rocky  Mountains.  A  few  of 
these  problems  are  less  serious  than  in  other 
areas,  but  most  of  them  are  just  as  difficult 
to  solve  as  elsewhere.  These  include:  inade- 
quate markets;  a  preponderance  of  old- 
growth  timber  that  is  risky  to  hold  and  ex- 
pensive to  protect ;  slow  growth  of  trees ;  low 
volumes  per  acre  and  poor  quality  timber  as 
compared  with  the  west  coast  and  other 
major  producing  areas;  soils  that  are  easily 
damaged;  and  difficult  regeneration  prob- 
lems. Other  adverse  factors  are  an  inade- 
quate road  system,  a  backlog  of  stand  im- 
provement work,  and  disinterest  in  timber 
management  by  most  private  owners  with 
small  holdings.  The  need  for  managing  tim- 
ber with  regard  to  water,  recreation,  and 
other  forest  uses  is  still  another  problem — 
one  that  may  w^ell  become  the  most  impor- 
tant, and  the  most  difficult  to  solve. 

The  previous  description  of  timber  sup- 
ply and  demand  in  New  Mexico  provides 
many  indications  that  industry  is  not  using 
nearly  all  the  wood  suitable  for  harvesting 
each  year.  One  clue  is  that  annual  cut  is 
merely  0.6  percent  of  inventory.  While  this 
is  only  slightly  less  than  the  cutting  rate  for 
the  Mountain  States  as  a  whole,  it  is  far  be- 
low the  1.08  percent  rate  for  Arizona  where 
timber  stands  and  the  forest  environment 
are  not  too  different  from  those  found  in 
New  Mexico.  Another  indication  is  the  pre- 
ponderance of  old  timber.  Sawtimber  stands 
occupy  87  percent  of  the  commercial  area, 
and  most  of  the  sawtimber  trees  in  these 
stands  are  overmature  and  highly  susceptible 
to  diseases,  insects,  and  other  losses.  Mor- 
tality is  high. 


Accelerated  cutting  of  the  old  timber 
would  have  several  results.  In  addition  to 
whatever  immediate  benefits  would  accrue 
in  the  form  of  wages,  profits,  and  taxes,  tim- 
ber management  would  gain  by  some  allevia- 
tion of  the  problems  connected  with  pro- 
tecting old  growth  from  catastrophic  losses. 
However,  future  benefits  could  be  even 
greater.  A  more  rapid  harvest  of  stagnant 
old  growth,  accompanied  by  a  vigorous  pro- 
gram of  regeneration  and  cultural  work, 
would  result  in  a  proportionate  increase  in 
the  area  of  fast-growing  young  stands.  This 
would  enhance  New  Mexico's  opportunity  to 
share  in  meeting  projected  national  demands 
for  timber  in  the  next  century.  By  2000, 
which  is  not  far  away  in  terms  of  the  time  it 
takes  trees  to  mature,  the  demand  for  timber 
products  in  the  United  States  is  expected  to 
increase  by  81  percent.  The  market  for  pulp- 
wood,  plywood,  and  veneer  probably  will 
develop  much  more  rapidly  and  will  be  about 
2.7  times  greater  by  2000  than  it  was  in  1962 
(U.S.  Forest  Service  1965). 

The  extent  that  the  cut  can  be  increased 
depends  not  only  on  such  factors  as  markets 
and  progress  in  road  development,  but  also 
on  management  objectives.  The  effect  that 
management  of  the  forest  for  water,  recre- 
ation and  so  forth  will  have  on  timber  yields 
in  the  future  cannot  be  estimated  with  much 
confidence  at  this  time.  A  much  clearer 
picture  will  develop  as  results  of  current 
research  become  available  and  are  applied  in 
making  intensive  multiple  use  inventories. 

Conservative  estimates  indicate  that  a 
substantial  immediate  increase  in  cut  on  pub- 
lic lands  is  highly  desirable  within  the  frame- 
work of  sustained  yield  management  for  tim- 
ber, as  well  as  other  uses.  If  markets  and 
timber  access  are  improved,  a  feasible  an- 
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nual  cut  would  be  two  to  three  times  the  40 
million  cubic  feet  cut  in  1962.  This  would 
mean  an  annual  cut  of  between  1.2  and  1.8 
percent  of  inventory.  Even  the  latter  would 
provide  a  yield  of  only  one-half  the  annual 
potential  (about  240  million  cubic  feet). 

The  trend  in  timber  yields  over  the  next 
30  or  40  years  will  depend  not  only  on  pres- 
ent stand  conditions  but  on  cutting  practices 
and  cultural  treatment  that  are  adopted  dur- 
ing this  period,  as  well  as  market  demands. 
Good  management,  combined  with  a  market 
for  small  roundwood  as  well  as  saw  logs, 
should,  in  time,  substantially  increase  the 
level  of  cut.  The  following  sections  describe 
some  of  the  approaches  to  opportunities  for 
enhancing  timber  use  in  New  Mexico. 

Access  to  timber  is  inadequate 

It  should  be  fairly  obvious  that  before 
timberlands  can  be  managed  efficiently  they 
must  be  accessible.  Access  is  needed  not  only 
for  timber  harvesting  but  also  for  protection, 
planting,  thinning,  and  other  cultural  work. 
Large  areas,  particularly  of  public  lands, 
have  remained  untapped  while  many  areas 
served  by  roads  have  tended  to  be  overcut 
in  the  past.  In  other  words,  it  has  not  been 
possible  to  manage  some  large  timber  prop- 
erties as  a  whole  but  rather  on  a  piecemeal 
basis. 

A  principal  reason  that  many  timber- 
lands  are  not  yet  accessible  for  cutting  is 
that  timber  values  have  been  too  low  to  bear 
the  cost  of  roads  and  still  return  a  profit  to 
the  logger.  Factors  that  make  these  areas 
submarginal  are  low  volumes  per  acre,  patch- 
iness  of  timber  in  some  areas,  low  quality 
trees,  and — in  a  great  many  places — very 
rugged  terrain  with  erosive  soils.  Construc- 
tion of  roads  that  will  not  result  in  erosion 
and  deterioration  of  the  land  for  watershed 
and  other  values  is  of  primary  consideration. 
Such  roads  are  costly  because  high  construc- 
tion standards  must  be  established. 

Successful  management  of  the  recrea- 
tion, water,  timber,  and  other  resources  on 
public  lands  depends  to  a  large  extent  on  a 


multiple-purpose  road  system.  By  relieving 
timber  of  much  of  the  cost  of  the  primary 
road  system,  large  areas  would  become  eco- 
nomically operable.  The  objective  on  the  Na- 
tional Forests  in  New  Mexico  for  the  10-year 
period  1963  to  1972  is  to  build  an  average 
of  217  miles  of  roads  a  year.  This  includes 
reconstruction  of  many  roads  that  have  de- 
teriorated or  are  inadequate  for  modern 
needs.  Most  of  the  proposed  financing  is  by 
direct  government  appropriations ;  the  re- 
mainder is  borne  by  timber  operators  under 
sale  contracts.  So  far,  annual  accomplish- 
ments have  been  less  than  one-half  the  goal 
because  of  limitations  on  finances. 

Better  markets  for  small  timber  are  needed 

Increased  use  of  the  timber  resource  is 
directly  contingent  on  better  markets  as  well 
as  better  access.  The  total  market  for  round- 
wood  in  New  Mexico  increased  14  percent  be- 
tween 1952  and  1962,  thereby  keeping  pace 
with  the  increase  for  the  Mountain  States 
as  a  whole.  This  increase  appears  especially 
favorable  when  compared  with  the  7-percent 
decrease  for  the  United  States  during  the 
same  period. 

Although  overall  roundwood  use  has  in- 
creased, there  is  at  least  one  very  important 
deficiency  in  the  market  situation.  Since 
1952  New  Mexico's  timber  economy  has  be- 
come highly  dependent  on  saw  logs.  Of  the 
total  market  for  roundwood  products  in  1952, 
saw  logs  accounted  for  43  percent  of  the 
volume  and  other  products  57  percent.  In 
1962  the  percentages  were  78  and  22,  re- 
spectively. New  Mexico's  increase  in  saw 
log  output  between  1952  and  1962  takes  on 
special  significance  when  compared  with  the 
trends  for  both  the  Mountain  States  and  the 
nation  as  a  whole  (see  chart  on  next  page). 
During  this  same  period,  markets  for  other 
roundwood  decreased  sharply  in  New  Mexi- 
co, as  well  as  in  the  Mountain  States  region 
as  a  whole.  This  was  in  direct  contrast  with 
the  slight  increase  for  the  nation  as  a  whole. 

Important  disadvantages  are  inherent  in 
a  timber  economy  that  is  heavily  dependent 
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MARKET  TRENDS  FOR  ROUNDWOOD  PRODUCTS 


NEW  MEXICO 
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upon  saw  logs.  Timberlands  cannot  be  man- 
aged efficiently  for  saw  logs  alone.  Many 
mature  stands  cannot  be  logged  profitably 
unless  there  is  a  market  for  the  smaller 
trees  and  for  pulpwood  chips  from  saw  log 
residues.  Opportunities  for  commercial 
thinnings  in  young  stands  do  not  exist  with- 
out a  market  for  small  dimension  material. 

A  substantial  market  for  pulpwood 
would  be  a  most  favorable  development.  At 
present  no  round  pulpwood  is  being  cut,  and 
only  a  small  volume  of  pulp  chips  is  being 
produced  as  sawmill  byproducts — and  these 
are  shipped  to  out-of-State  mills.  It  is  un- 
likely that  there  can  be  any  substantial  pulp- 
wood market  until  there  is  an  industry  within 
the  State.    The  greatest  gain  would  be  an 


industry  based  on  the  use  of  roundwood  as 
well  as  chips.  Such  a  market  not  only  would 
greatly  enhance  timber  management  oppor- 
tunities but  also  would  provide  a  profitable 
outlet  for  some  of  the  present  logging  and 
sawmill  residues. 

Practically  all  commercial  species  in  the 
State  are  suitable  for  pulping,  and  there  are 
large  volumes  available.  Rough  estimates 
indicate  that  between  400,000  and  500,000 
cords  of  pulpwood  are  available  for  annual 
harvest  during  the  next  20  years  at  least. 
A  cut  of  this  magnitude  not  only  would  be 
feasible  from  the  standpoint  of  sustained 
timber  yields,  but  would  be  a  technically 
desirable  step  toward  improved  timber  man- 
agement.    Reliable    estimates    of   just    how 
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much  wood  is  available  to  serve  possible 
pulpmill  sites  will  require  more  detailed  in- 
ventory information  than  is  presently  avail- 
able. 

However,  the  U.S.  Forest  Service  has 
made  some  preliminary  estimates  of  pulp- 
wood  supplies  that  could  contribute  to  in- 
dustrial development  in  the  area  of  the 
Northern  Rio  Grande  Resource  Conservation 
and  Development  Project."  These  estimates 
indicate  that  the  Santa  Fe  and  Carson  Na- 
tional Forests  have  the  following  volumes  in 
trees  5  to  11  inches  d.b.h. : 


Softwoods 
Hardwoods 

Total 


Millioji  cords 
4.7 
.4 

5.1 


"A  cooperative  project  (State  and  Federal 
agencies)  created  to  improve  the  economic  de- 
velopment witliin  an  area  of  2.9  million  acres  in 
Taos,  Rio  Arriba,  Sandoval,  Los  Alamos,  Mora, 
and  Santa  Fe  Counties. 


Roughly  one-half  of  this  volume  is  pres- 
ently available  for  harvest.  Several  times 
this  volume  could  be  cut  on  lands  in  other 
ownerships  within  or  close  to  the  Project 
area.  Roundwood  as  well  as  chips  from  saw- 
mill residues  (estimated  annual  potential 
of  92,000  units)  would  be  an  adequate  supply 
for  a  medium-sized  mill.'" 

Poles  and  posts  are  other  products  that 
hold  greatest  promise  for  expanding  the  mar- 
ket for  timber  of  less  than  saw  log  size. 
About  235,000  posts  were  produced  in  New 
Mexico  in  1962  and  abundant  material  is 
available  for  expansion  of  this  market.  Mar- 
ket opportunities  for  utility  poles  are  much 


^"The  University  of  New  Mexico  has  been  con- 
tracted by  the  Soutlnvestern  Region  of  the  U.S. 
Forest  Service  to  determine  the  feasibility  of  a 
pulpmill  in  northern  New  Mexico.  Particularly 
importayU  problems  to  be  studied  are  wood  sup- 
plies, adequacy  of  water  for  mill  operation,  and 
effluent  handling. 


Treating  plant  of  the 
Shollenbarger   and 
Cazolla  Lumber  Company 
in    Springer.    This 
plant,  which   pressure 
treats   thousands   of 
poles  and   posts  each 
year,   is  one  of  the  few 
plants   in    New   Mexico 
that  specializes  in 
small    roundwood 
products. 

Photo  by  Ewing  McClain, 
Soil  Conservation 
Service. 
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more  limited  because  of  rigid  grade  speci- 
fications and  the  relatively  small  area  of 
sites  suitable  for  pole  production.  Neverthe- 
less, there  are  areas  where  poles  can  be  pro- 
duced in  less  time  than  sawtimber  under 
good  management.  As  pointed  out  by  Muel- 
ler (1958),  poles  bring  substantially  higher 
returns  per  unit  volume  than  saw  logs.  Both 
ponderosa  pine  and  Douglas-fir  are  approved 
species  for  poles.  However,  ponderosa  pine 
is  more  suitable  for  poles  as  well  as  posts  be- 
cause it  is  easier  to  treat. 

Opportunities  also  exist  for  expanding 
the  market  for  sawtimber-size  material.  Bet- 
ter quality  control  in  manufacturing  lumber 
is  one  approach;  development  of  more  types 
of  products  is  another.  Some  of  the  improve- 
ment in  quality  of  lumber  in  recent  years 
has  been  the  result  of  the  trend  towards 
fewer  but  larger  and  more  efficient  mills. 
In  general,  large  mills  are  better  equipped 
than  small  mills.  For  example,  a  study  con- 
ducted in  1959  of  certain  aspects  of  the  saw- 
mill industry  in  New  Mexico  (Gray  1962) 
pointed  out  the  following  relationship  be- 
tween sawmill  size  and  planing  equipment: 


Mill-size  class 

Mill 

with  planers 

(Thousand  board  feet 

of 

production  in  1959) 

(Percent) 

50  or  less 

0 

51  to  1,000 

43 

1,001  to  5,000 

62 

5,001  to  15,000 

58 

15,001  and  over 

75 

Average 
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Similar  relationships  were  noted  in  terms 
of  other  equipment — resaws,  edgers,  and 
trimmers. 

The  great  preponderance  of  low  grade 
ponderosa  pine  is  a  principal  factor  that  has 
limited  the  variety  of  timber  products  from 
sawtimber  in  New  Mexico.  Some  material 
of  sawtimber  size  goes  into  round  mine  and 
farm  timbers,  poles,  and  miscellaneous  in- 
dustrial wood,  but  the  great  bulk  is  sawed 
into  lumber — principally  boards — as  shown 
by  the  following  results  of  the  survey  men- 
tioned above   (Gray  1962) : 


Percent  of 

all  lumber 

84 

11 

3 

1 

1^ 

100 


Lumber  product 

Boards 

Studs 

Cants 

Ties 

Other^ 

Total 

^Mostly  mine  timbers 

Recent  studies  have  been  conducted  re- 
garding technical  aspects  of  manufacturing 
a  number  of  products  other  than  lumber 
from  sawtimber  trees.  One  study  (Barger 
1965)  was  made  to  determine  whether  or 
not  veneer  volume  and  grade  recovery  from 
southwestern  ponderosa  pine  is  adequate  to 
support  a  sheathing-grade  plywood  opera- 
tion. This  was  a  cooperative  study  between 
the  U.S.  Forest  Service  and  the  Southwest 
Pine  Association.  Logs  of  various  grades 
were  peeled  into  1/10-inch-thick  veneer  on 
an  8-foot  lathe  under  normal  operating  con- 
ditions of  a  commercial  mill.  Although  re- 
sults have  not  been  published,  preliminary 
indications  are  that  a  very  satisfactory  ve- 
neer output  is  possible  from  some  material 
presently  going  into  lumber. 

Other  studies  at  the  Forest  Products 
Laboratory  (Barger  and  Fleischer  1964)  in- 
dicate the  technical  feasibility  of  producing 
a  variety  of  products  from  both  low-grade 
lumber  and  low-grade  timber.  Overlaid  sid- 
ing, laminated  beams,  and  laminated  floor- 
ing can  be  produced  from  knotty  material  in 
standard  lumber  sizes  through  selective  cut- 
ting, masking,  and  preassembly  methods. 
Commercially  acceptable  grades  of  veneer, 
plywood,  and  particle  board  were  also  pro- 
duced in  these  tests.  If  it  is  economically 
feasible  to  produce  some  of  these  materials, 
there  will  be  a  desirable  broadening  of  the 
timber  industry's  base. 

Reforestation  and  cultural  work 
will  increase  future  yields 

The  effort  that  is  put  into  reforestation 
and  stand  improvement  within  the  next  few 
years  can  have  an  important  bearing  on 
timber  supplies  during  the  next  generation 
or  two.   Trees  take  a  long  time  to  mature  in 
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Planting  ponderosa  pine  by  machine  on  the  Santa  Fe  National  Forest.  Of  the  1,624  acres 
artificially  regenerated  on  the  National  Forests  in  1964,  924  acres  were  planted  and  700  acres 
seeded.  Seeding  is  more  efficient  than  planting  under  certain  conditions.  A  heavy  cover  of  oak 
brush,  such  as  seen  here,  has  taken  over  big  areas  of  ponderosa  pine  timberland  in  New 
Mexico.  It  must  be  removed  or  killed  for  successful  reforestation.  Aerial  spraying  of  herbicides  has 
been   used   successfully  to  kill   it  in  some  areas. 


New  Mexico — about  120  years  for  most  spe- 
cies. Thinning  in  overstocked  stands  can  sub- 
stantially reduce  the  time  necessary  for 
trees  to  grow  to  a  size  desirable  for  such 
products  as  saw  logs  or  commercial  poles.  At 
least  50  to  60  years  must  elapse  before  pres- 
ent stand  improvement  work  can  bear  fruit 
in  the  form  of  products  from  intermediate  or 
final  cuts  in  stands  that  were  thinned  or 
pruned  at  an  early  age. 

A  very  substantial  area  is  currently  in 
need  of  improvement  of  one  type  or  an- 
other. Just  how  much  work  is  needed  can- 
not be  estimated  with  reasonable  accuracy 
until  detailed  inventories  have  been  made. 
Such  surveys  are  underway  on  many  lands. 
National  Forests,  for  example,  are  currently 
examining  their  lands  on  practically  an  acre- 
by-acre  basis  to  determine  the  amount  and 
type  of  work  needed  for  management  of 
timber   and    other   values.     Although   these 


surveys  will  take  many  years  to  complete, 
data  from  more  general  surveys  provide  a 
basis  for  preliminary  or  interim  estimates. 
These  estimates  are  used  in  the  following 
discussion. 

About  220,000  acres  are  either  denuded 
or  stocked  with  less  than  10  percent  of  the 
desirable  number  of  trees  per  acre  and  need 
regeneration.  In  addition  to  this,  part  of  the 
2.1  million  acres  now  poorly  stocked  (10-40 
percent)  should  also  be  planted  or  seeded. 
The  greatest  share  of  the  lands  in  need  of 
regeneration  is  best  suited  for  growing  pon- 
derosa pine.  Successful  regeneration  of  this 
species,  either  naturally  or  artificially,  is 
usually  dependent  on  thorough  site  prepara- 
tion and  protection  from  animals. 

The  amount  of  reforestation  work  that 
is  presently  being  done  in  New  Mexico  falls 
far  short  of  the  effort  necessary  to  put 
forest  lands  in  shape  to  meet  anticipated  tim- 
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Thinned  stand  of  ponderosa  pine  near  Voile  Grande  Peok,  Carson  National  Forest.  This 
stand  has  been  thinned  from  2,000  stems  per  acre  to  about  430.  Remaining  trees  are  4  to  7 
inches  d.b.h.  and  average  40  feet  tall,   and   30  years  old. 


ber  demands.  In  1964,  only  1,907  acres  of 
forest  land  were  planted  or  seeded — 1,624 
on  National  Forests  and  283  on  private  and 
other  holdings.  The  former  is  less  than  one- 
third  of  the  5,100  acres  that  the  Forest 
Service  feels  would  be  desirable  on  an  an- 
nual basis  during  the  decade  1963  to  1972. 

Cultural  measures — thinning,  releasing, 
pruning — are  necessary  for  accelerating 
growth  and  improving  quality  of  trees  that 
eventually  will  be  harvested.  Forest  Survey 
data  show  about  2.2  million  acres  as  being 
well  stocked  (70  percent  or  better)  with 
trees  of  all  types.  However,  many  of  these 
acres  are  not  fully  stocked  with  desirable 
trees;  i.e.,  trees  of  the  form,  quality,  and 
vigor  considered  necessary  for  management 
as  crop  trees.  Also,  many  stands  have  far 
too  many  trees  to  permit  optimum  growth 
for  sawtimber  production.  Removal  of  some 
of  the  poorer  trees  from  stands  that  are 
still  young  enough  to  respond  to  treatment 


would   accelerate   growth   of  those   selected 
for   future   harvest. 

The  Forest  Service  feels  that  the  cur- 
rent program  of  stand  improvement  work  on 
the  National  Forests  should  amount  to  about 
72,000  acres  a  year.  A  lack  of  markets  for 
commercial  thinnings,  and  inadequate  fi- 
nances for  other  work  permit  only  a  fraction 
of  desired  accomplishments.  In  1964  only 
about  6,500  acres  were  treated — almost  all 
precommercial  thinnings. 

A  much  more  vigorous  program  of  re- 
forestation and  timber  stand  improvement 
could  provide  several  benefits  to  the  people 
of  New  Mexico.  The  big  backlog  of  such 
work  on  public  lands  is  particularly  signifi- 
cant in  view  of  recent  national  attention  to 
improving  the  lot  of  economically  depressed 
communities — such  as  many  of  those  within 
the  six  counties  included  in  the  Northern 
Rio  Grande  Conservation  and  Development 
Project.   Within   this   project   area,   on   Na- 


37 


tional  Forest  lands  alone  there  are  about 
52,500  acres  of  better  sites  that  need  pre- 
commercial  thinning  to  accelerate  growth 
of  potential  crop  trees,  and  21,800  acres  of 
denuded  land  that  should  be  reforested.  A 
substantial  amount  of  labor  would  be  needed 
for  this  work.  Therefore,  such  a  program 
would  provide  immediate  economic  assistance 
to  the  local  area,  and  at  the  same  time  be 
of  long-range  benefit  to  one  of  the  State's 
important  natural  resources. 

Most  farm   and   ranch   holdings  are  not 
managed   for   timber   production 

Although  a  big  job  faces  managers  of 
public  lands,  progress  is  much  greater  than 
on  private  lands — where  most  owners  have 
primary  objectives  other  than  timber  man- 
agement. This  poses  an  important  problem 
when  considering  future  timber  develop- 
ment in  the  State  because  it  involves  1.9 
million  acres  or  31  percent  of  the  commer- 
cial forest  area. 

New  Mexico  is  not  unique  in  having  to 
face  this  problem.  However,  the  problem  is 
more  acute  in  New  Mexico  because  a  very 
high  proportion  (88  percent)  of  the  private 
forest  area  is  in  farm  and  ranch  ownership. 
As  indicated  earlier,  this  is  twice  the  aver- 
age for  the  Mountain  States  as  a  whole. 

Traditionally,  most  farm  and  ranch  own- 
ers either  feel  little  would  be  gained  by  man- 
aging forests  for  a  higher  level  of  timber 
production,  or  do  not  know  how  to  go  about 
it.  This  was  substantiated  by  a  survey  con- 
ducted among  private  owners  in  the  north- 
ern part  of  New  Mexico.  Most  of  the  owners 
indicated  that  their  forest  lands  were  used 
primarily  for  grazing;  only  26  percent  of 
them  managed  for  timber  production  (Gray 
1963). 

What   management   work  is   needed   on 


most  private  lands?  Superficially,  the  pres- 
ent general  condition  of  private  lands  com- 
pares favorably  with  the  average  of  all  lands. 
The  growth  rate  on  private  lands  is  prob- 
ably at  least  as  high  as  the  average  for  the 
State,  and  both  cubic-  and  board-foot  vol- 
umes per  acre  are  only  slightly  less.  The 
proportion  of  the  area  that  is  in  sawtimber 
stands  is  practically  the  same  on  private  as 
on  all  lands.  However,  this  type  of  informa- 
tion is  not  adequate  to  assess  management 
opportunities  and  problems.  Detailed  sur- 
veys are  needed  to  determine  site  capability 
and  tree  quality  as  well  as  stocking  and  spac- 
ing of  regeneration.  The  fact  that  such  sur- 
veys are  not  being  made  on  most  private 
holdings  is  one  indication  of  the  problem  of 
improving  management. 

What  services  are  available  to  private 
owners?  Actually,  there  are  quite  a  few 
sources,  both  public  and  private.  The  New 
Mexico  Department  of  State  Forestry  is  one 
important  source.  This  State  agency,  in  ad- 
dition to  the  responsibility  for  fire  protec- 
tion on  nearly  two  million  acres  of  State 
and  private  lands,  provides  management  ad- 
vice to  private  forest  land  owners.  During 
fiscal  year  1963-64,  assistance  was  given  63 
landowners  whose  combined  holdings  totaled 
209,375  acres.  The  State  of  New  Mexico 
Department  of  Development  is  another  State 
agency  that  can  assist  private  enterprise, 
particularly  in  industrial  development.  Fed- 
eral agencies  that  work  with  private  own- 
ers include  the  Southwestern  Region  of  the 
Forest  Service  and  the  Soil  Conservation 
Service.  The  Western  Wood  Products  Asso- 
ciation also  has  been  active  in  assisting  pri- 
vate owners  through  its  tree  farm  program. 
There  are  now  11  tree  farms  totaling  206,644 
acres  in  New  Mexico.  Many  out-of-State 
forestry  consultants  are  available  to  aid  New 
Mexico's  private  owners. 
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Forest  Land 

The  term  forest  land  includes  (a)  land 
which  is  at  least  10  percent  stocked  by  trees 
of  any  size  and  capable  of  producing  timber 
or  other  wood  products,  or  of  exerting  an 
influence  on  the  climate  or  on  the  water 
regime;  (b)  land  from  which  the  trees  de- 
scribed in  (a)  have  been  removed  to  less 
than  10  percent  stocking;  and  which  has  not 
been  developed  for  other  use ;  (c)  afforested 
areas. 

At  the  time  the  fieldwork  for  this  report 
was  performed,  the  minimum  unit  of  area 
for  forest  land  classification  was  10  acres 
with  a  minimum  width  of  stringer  strips  of 
120  feet. 

The  principal  classes  of  forest  land  are: 

Commercial  jorest  land.  —  Forest  land 
which  is  (a)  producing,  or  is  physically 
capable  of  producing,  usable  crops  of  wood 
(usually  sawtimber)  ;  (b)  economically  avail- 
able now  or  prospectively;  (c)  not  withdrawn 
from  timber  utilization. 

N oncomm^ercial  jorest  land.  —  Three 
classes  of  noncommercial  forest  land  are 
recognized :  Productive-reserved,  Unproduc- 
tive-nonreservedy  and  IJnfroductive-re served. 

Productive-reserved  is  public  forest  land 
withdrawn  from  timber  utilization  through 
statute,  ordinance,  or  administrative  order, 
but  which  otherwise  qualifies  as  commercial 
forest  land. 

Unproductive  indicates  forest  land  in- 
capable of  yielding  usable  wood  products 
(usually  sawtimber)  because  of  adverse  site 
conditions  or  forest  land  so  physically  inac- 
cessible as  to  be  unavailable  economically  in 
the  foreseeable  future. 


Forest  Types 

Forest  land  is  classified  into  types  on  the 
basis  of  tree  species;  the  type  name  is  that 
of  the  predominant  species.  The  predominant 
species  is  the  one  which  has  a  plurality  of 
(a)  gross  cubic  volume  in  sawtimber  and 
poletimber  stands,  or  (b)  the  number  of 
stems  in  seedling  and  sapling  stands.  Both 
growing  stock  and  cull  trees  are  considered 
in  the  classification.  Forest  types  which  occur 
on  both  commercial  and  noncommercial  for- 
est land  are: 


Douglas-fir 
Ponderosa  pine 


Fir-spruce 
Limber  pine' 
Aspen 


Additional  forest  types  which  occur  only 
on  noncommercial  forest  land  are : 

Pinyon-juniper 

Chaparral 

Other  (unclassified) 

Tree-Size  Classes 

Saisotim^ber-size  tree 

A  tree  9.0  inches  d.b.h.  or  larger  for  soft- 
woods and  11.0  inches  d.b.h.  or  larger  for 
hardwoods. 

Pole-size  tree 

A  tree  5.0  to  8.9  inches  d.b.h.  for  soft- 
woods and  5.0  to  10.9  inches  d.b.h.  for 
hardwoods. 

Sapling-seedling  trees 

Trees  at  least  1-foot  high  and  less  than 

5.0  inches  d.b.h. 


"Although  the  limber  pine  type  was  considered 
commercial  jorest  at  the  time  of  the  inventory 
(1962)  and  is  included  as  such  in  the  appendix 
tables,  it  has  subsequently  been  classed  as  non- 
commercial by  Forest  Survey. 
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Tree-Merchantability   Classes 

Sawtimber  tree 

Live  tree  of  commercial  species,  9.0  inches 
d.b.h.  or  larger  for  softwoods  and  11.0 
inches  d.b.h.  or  larger  for  hardwoods,  that 
contains  at  least  one  12-foot  log  to  a  mer- 
chantable top  diameter  and  having  the 
likelihood  of  eventually  containing  at  least 
a  16-foot  minimum  saw  log.  Also,  at  least 
one-third  of  the  board-foot  volume  must 
be  free  from  rot  or  other  defect. 

PoleUmher  tree 

Live  tree  of  commercial  species,  5.0  to  8.9 
inches  d.b.h.  for  softwoods  and  5.0  to  10.9 
inches  d.b.h.  for  hardwoods,  free  of  rot 
and  having  the  likelihood  of  growing  into 
a  sawtimber  tree. 

Sapling  and  seedling  trees 
Live  trees  of  commercial  species,  less  than 
5.0  inches  d.b.h.,  with  form  and  quality  to 
qualify  as  potential  poletimber  trees. 

Grozving  stock  trees 

Sawtimber  trees,  poletimber  trees,  sap- 
lings and  seedlings;  i.e.,  all  live  trees  ex- 
cept cull  trees. 

In  discussion  and  tables  on  volumes, 
growth,  and  mortality,  the  term  grozving 
stock  refers  only  to  sawtimber  trees  and 
poletimber  trees ;  i.e.,  all  live  trees  5.0 
inches  d.b.h.  and  larger  (except  cull  trees). 
Saplings  and  seedlings  are  not  part  of 
growing  stock  in  this  usage  of  the  term. 

Cull  tree 

Live  tree  of  sawtimber  or  poletimber  size 
that  is  unmerchantable  for  saw  logs,  now 
or  prospectively,  because  of  rot  or  other 
defect,  or  species. 

Sound  cull  trees  include: 

a.  Sawtimber-size  trees  that  have  more 
than  two-thirds  of  their  gross  board-foot 
volume  in  cull  with  at  least  one-half  of  this 
cull  the  result  of  sweep,  crook,  or  other 
sound  defect.  Also  included  are  sound 
trees  which  do  not  contain  at  least  one 
12-foot  saw  log. 


b.  Poletimber-size  trees  that  are  unlike- 
ly to  grow  into  sawtimber  trees  because 
of  serious  fire  and  basal  scars,  broken 
tops,  severe  mistletoe,  crooks,  or  girdling 
by  porcupine.  No  rot  may  be  present. 

Rotten  cull  trees  include: 

a.  Sawtimber-size  trees  that  have  more 
than  two-thirds  of  their  gross  board-foot 
volume  in  cull,  with  more  than  half  of 
the  cull  due  to  rot. 

b.  Poletimber-size  trees  showing  any 
evidence  of  rot  in  the  main  stem. 

Mortality  tree 

A  tree  5.0  inches  d.b.h.  or  larger,  standing 

or  down,  which  has  died  within  the  past  5 

years  and  was  not  a  cull  tree  at  time  of 

death. 

Solvable  dead  tree 

Dead  tree  5.0  inches  d.b.h.  or  larger,  stand- 
ing or  down  (but  not  lying  on  the  ground) 
which  has  50  percent  or  more  of  its  cubic- 
foot  volume  in  sound  wood. 

Stand-Size  Classes 

Sawtimber  stands 

A  stand  at  least  10  percent  stocked, 
with  half  or  more  of  this  stocking  in  saw- 
timber and  poletimber  trees  and  with  saw- 
timber stocking  at  least  equal  to  poletim- 
ber stocking. 

Old-growth  sawtimber. — A  sawtimber 
stand  in  which  50  percent  or  more  of 
the  net  board-foot  volume  is  in  trees 
of  rotation  age  or  older. 

Young-growth  sawtimber.  —  A  saw- 
timber stand  in  which  50  percent  or 
more  of  the  net  board-foot  volume  is  in 
trees  under  rotation  age. 

Poletimber  stand 

A  stand  at  least  10  percent  stocked,  with 
half  or  more  of  this  stocking  in  sawtimber 
and/or  poletimber  trees  and  with  pole- 
timber  stocking  exceeding  that  of  sawtim- 
ber stocking. 
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Sapling  and  seedling  stand 
A  stand  at  least  10  percent  stocked,  with 
more  than  half  of  this  stocking  in  saplings 
and/or  seedlings. 

Nonstocked  area 

An  area  not  qualifying  as  a  sawtimber, 
poletimber,  or  a  seedling-sapling  stand; 
i.e.,  normally  an  area  less  than  10  percent 
stocked. 

Stocking 

Stocking  is  a  measure  of  the  degree  to 
which  growing  space  is  utilized  by  live  trees. 
In  this  report  it  is  expressed  as  the  percent- 
age of  the  available  space  that  is  occupied 
by  tree  crowns  as  viewed  on  aerial  photo- 
graphs. 

W ell-stocked  stand 

A  stand  that  is  70  percent  or  more  covered 

by  tree  crowns. 

Medium-stocked  stand 

A  stand  with  40  to  70  percent  coverage 

by  tree  crowns. 

Poorly-stocked  stand 

A  stand  with  10  to  40  percent  coverage 

by  tree  crowns. 

Nonstocked  area 

An  area  with  less  than  10  percent  coverage 

by  tree  crowns. 

Timber  Volume 

All-timber  volume 

Volume  in  cubic  feet  of  sound  wood  in  the 
bole  of  growing  stock,  cull,  and  salvable 
dead  trees  5.0  inches  and  larger  in  dia- 
meter at  breast  height,  from  stump  to 
a  minimum  4.0-inch  top  inside  bark. 

Growing  stock  volume 

Net  volume  in  cubic  feet  of  sawtimber 
trees  and  poletimber  trees  from  stump 
to  a  minimum  4.0-inch  top  inside  bark. 

L.ive  sawtimber  volume 

Net   volume   in   board   feet,   International 


14-inch  rule,  of  the  saw  log  portion  of 
sawtimber   trees. 

Saw  log  portion 

That  portion  of  the  bole  of  sawtimber 
trees  between  the  stump  and  the  merchan- 
table top. 

Merchantable  top 

The  point  at  which  the  upper  limit  of 
saw  log  merchantability  is  limited  either 
by  limbs  or  by  a  minimum  diameter.  The 
latter  ranges  from  5  to  10  inches  inside 
bark  depending  on  d.b.h.  and  species. 

Upper-stefn  portion 

That  part  of  the  bole  of  sawtimber  trees 
above  the  merchantable  top  to  a  minimum 
top  diameter  of  4.0  inches  inside  bark. 

Quality  class 

A  classification  of  sawtimber  volume  in 
terms  of  log  grades.  Four  grades  are  rec- 
ognized and  distinguished  by  the  occur- 
rence and  characteristics  of  knots.  The 
log  grades  corresponding  to  the  quality 
classes  are: 

Grade  1    (select  logs)   are  essentially 
smooth  and   surface  clear,   except  that 
in  logs  16  inches  and  larger  in  diameter 
a  few  visible  knots  are  permitted,  pro- 
viding there  are  no  more  than  1  large 
knot,  or  2  medium  or  small  knots,  or  4 
pin  knots.   Knot  sizes  for  all  grades  are: 
Pin  knots  —  0.5  inch  or  less 
Small  knots  —  0.5  to  0.75  inch 
Medium  knots  —  0.75  to  1.5  inches 
Large  knots  —  over  1.5  inches 

Occasionally,  logs  with  a  greater  num- 
ber of  knots  are  admitted  provided  these 
knots  may  be  boxed  in  an  area  not  ex- 
ceeding one-third  the  area  of  one  face 
or  an  equivalent  area  of  two  faces. 

Grade  2  (shop  logs )  display  relatively 
few  knots  of  any  size,  so  spaced  that  at 
least  50  percent  of  the  surface  of  the 
log  is  in  smooth,  clear  areas,  the  size 
of  which  must  be  at  least  one-fourth 
the  girth  of  the  log  in  width,  by  4  feet 
or  more  in  length. 
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A  log  with  no  more  than  12  medium 
or  smaller  knots,  or  more  than  8  large 
ones,  may  be  immediately  classed  as 
grade  2.  If  this  number  of  knots  is  ex- 
ceeded, the  clear  area  basis  governs. 

Grade  3  (common  logs )  display  either 
(a)  pin,  small,  or  medium  knots  of 
which  80  percent  are  either  live  or  will 
cut  out  red  (intergrown)  beneath  the 
slab,  or  (b)  16  dead  knots  (an  average 
of  4  per  face)  averaging  medium  in  size. 

Grade  4  (low  common  logs)  display 
medium,  large,  and  very  large  live  and/ 
or  dead  knots  in  excess  of  the  numbers 
permitted  in  grades  2  and  3. 

Growth 

Net  annual  growth  of  sawtimber  or 
growing  stock 

The  average  annual  change,  calculated 
from  the  total  change  over  a  10-year  per- 
iod, in  net  board-foot  or  cubic-foot  volume 
of  live  sawtimber  or  growing  stock  on 
commercial  forest   land. 

Mortality 

Net  annual  mortality  of  sawtimber  or 
growing  stock 

The  average  annual  net  board-foot  or 
cubic-foot  volume  removed  from  live  saw- 
timber or  growing  stock  through  death, 
calculated  from  the  total  net  volume  re- 
moved by  such  causes  over  a  10-year  per- 
iod. 

Timber  Cut 

Timber  cut  from  growing  stock 

The  volume  of  sound  wood  in  live  saw- 
timber and  poletimber  trees  cut  for  forest 
products  during  a  specified  period,  includ- 
ing both  roundwood  products  and  logging 
residues. 

Timber  cut  from  sawtitnber 

The  net  board-foot  volume  of  live  saw- 
timber trees  cut  for  forest  products  dur- 
ing a  specified  period,  including  both  round- 
wood  products  and  logging  residues. 


Logging  residues  from  growing  stock 

The  net  cubic-foot  volume  of  live  saw- 
timber and  poletimber  trees  cut  or  killed 
by  logging  on  commercial  forest  land  and 
not  converted  to  timber  products. 

Ownership  Classes 

National  Forest  lands 

Federal  lands  which  have  been  designated 
by  Executive  order  or  statute  as  National 
Forests  or  purchase  units,  and  other  lands 
under  the  administration  of  the  Forest 
Service,  including  experimental  areas. 

Other  Federal  lands 

Federal  lands  other  than  National  Forests, 
including  lands  administered  by  the  Bur- 
eau of  Land  Management,  Bureau  of  In- 
dian Affairs,  and  miscellaneous  Federal 
agencies. 

State  lands 

Lands  owned  by  the  State. 

Forest  industry  lands 

Lands  owned  by  companies  or  individuals 

operating  wood-using  plants. 

Farmer-owned  lands 

Lands   owned   by   operators   of   farms   or 

ranches. 

Miscellaneous  -private  lands 
Privately  owned  lands  other  than  forest- 
industry  or  farmer-owned  lands. 

Principal  Tree  Species 

Softwoods 

Douglas-fir  Pseudotsuga  menziesii 

Fir,  subalpine  Abies  lasiocarpa 

Fir,  corkbark  a.  lasiocarpa  arizonica 

Fir,  white  A.  concolor 

Juniper  Juniperus  spp. 

Pine,  limber  Pijms  flexilis 

Pine,  ponderosa  p.  ponderosa 

Pinyon  P.  spp. 

Spruce,  Engelmann  Picea  engelmannii 

Hardwoods 

Aspen,  quaking  Populus  tremuloides 

Cottonwood  Populus  spp. 
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oarueu  jVletkoas 


Area  statistics  were  determined  by  two 
methods:"  (1)  On  National  Forests,  forest 
lands  were  mapped  on  aerial  photographs  ac- 
cording to  forest  type,  stand  size,  and  crown 
density.  Photo  delineations  were  transferred 
to  base  maps.  Maps  were  then  dot  counted  to 
obtain  the  estimates  of  area  by  the  various 
land  and  forest  classes.  (2)  For  all  lands 
not  in  National  Forest  ownership  (except 
certain  Indian  Reservations),  a  sampling 
procedure  was  used.  Points  were  classified 
on  aerial  photos  to  determine  the  proportion 
of  area  by  forest  versus  nonforest,  class  of 
forest,  and  ownership.  A  percentage  of  the 
points  was  checked  on  the  ground  for  cor- 
rectness of  classification.  Results  of  the 
field  check  were  then  used  to  adjust  photo 
estimates  of  proportions.  Acreages  were 
determined  by  applying  the  adjusted  pro- 
portions to  the  total  acreage  of  the  sampled 
area. 

Volume  estimates  are  based  on  tree 
measurements  taken  on  5,202  sample  areas 
located  at  random  on  commercial  forest  land. 
Sample  locations  were  pricked  on  aerial 
photos.  These  were  then  located  in  the  field 
and  marked  to  permit  remeasurement  in 
future  surveys.  Two  different  sampling  pro- 
cedures were  used:  (1)  On  National  Forests, 
measurements  were  taken  on  circular  plots 
of  fixed  radius.  Each  plot  consisted  of  four 
circular  and  concentric  subplots.  The  area  of 
subplots   and   size   class  of  trees    (live   and 


^^Methods  described  here  are  those  that  were 
used  for  inventorying  all  forest  lands  except 
those  within  the  Mescalero,  Navajo,  Ute  Moun- 
tain, Zuni,  JicariUa,  and  United  Pueblo  Indian 
Reservations.  Data  for  these  lands  were  provided 
by  the  Bureau  of  Indian  Affairs  from  their  man- 
agement plan  inventories. 


dead)  of  commercial  species  tallied  on  each 
are  as  follows: 

1/250-acre  —  seedlings 
1/50-acre  —  saplings 
1/10-acre  —  pole-size 
1/4-acre  —  sawtimber-size 

(2)  On  lands  not  in  National  Forest  owner- 
ship, sample  locations  were  approximately  1 
acre  in  size.  Each  location  was  subsampled 
at  10  points.  At  each  point,  trees  were  tal- 
lied on  two  plots  —  one  of  fixed  radius 
(1/250-acre)  and  one  of  variable  radius.  On 
the  former,  all  trees  were  measured  and  live 
noncull  trees  were  classified  as  crop  trees 
or  excess  trees  from  the  standpoint  of  man- 
agement treatment.  The  variable  radius  plot 
(trees  are  sampled  in  proportion  to  their 
basal  area)  was  used  for  live  sawtimber 
trees  and  for  mortality  sawtimber  trees. 

Both  of  the  systems  described  above  in- 
cluded the  customary  measurements  and 
classifications  of  trees  for  volume  and  qual- 
ity. Increment  borings  were  taken  for  growth 
estimates. 

Per-acre  values  of  volume,  growth,  and 
mortality  were  obtained  from  the  field  sam- 
ples. These  averages,  applied  to  area  esti- 
mates, provided  volumes  shown  in  appendix 
tables. 

Estimates  of  timber  cut  are  based  on 
periodic  surveys  of  forest  industries.  The 
latest  survey  was  in  1962  and  is  the  basis 
for  data  shown  in  the  appendix  tables.  Utili- 
zation trends  discussed  in  the  text  are  based 
mainly  on  lumber  production  data,  since  in- 
formation on  output  of  all  products  is  avail- 
able only  for  1952,  1960,  and  1962. 
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Accuracy   objectives   for   the  timber  in- 
ventory of  New  Mexico  were  as  follows: 


Allowable  error^ 

Commercial   forest  area 

3  percent  per  million   acres 

Noncommercial  forest  area 

10  percent  per  million  acres 

Growing  stock  volume  on 
commercial   forest  land 

10  percent  per  billion   cubic  feet 

Net  annual  growth  of  growing 
stock  on  commercial  forest 
land 

15   percent  per   billion   cubic  feet 

^In  terms,  of  one  standard  error. 


Sampling  errors  actually  obtained  for 
the  State  as  a  whole  are  not  known.  They 
have  been  computed  for  certain  parts  of  the 
State  from  basic  data  provided  by  some 
of  the  several  agencies  that  made  inventories 
of  their  own  lands.    For  certain  large  areas, 


however,  the  basic  field  and  photo  data 
necessary  for  computing  errors  are  not  avail- 
able. 

The  following  sampling  errors  have  been 
computed  for  timber  cut  and  timber  products 
output  in  1962: 


Volunic 

Sampling  error^ 
(Percent) 

Timber  cut  from  growing  stock 

39,601    M  cu.    ft. 

10.3 

Timber  cut  from  sawtimber 

241,412  M  bd.  ft. 

10.9 

Timber  products  output 

46,259  M  cu.    ft. 

10.2 

'/?)  terms  of  07ie  standard  error. 
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Table  1. — Area  by  land  classes,  New  Mexico, 
1962 


Land  class 


Thousand  acres 


Commercial  forest  land 
Unproductive  forest  land 
Productive-reserved  forest  land 

Total  forest  land 
Nonforest  land 
All  land 


6,269 

11,357 

561 

18,187 

59,579 

77,766 


^From  U.S.  Bureau  of  the  Census,  Land  and 
Water  Areas  of  the  Unted  States,  1960. 


Table  2. — Area  of  commercial  forest  land  by 
ownership  classes,  New  Mexico,  1962 


Ownership  class 


Thousand  acres 


National  Forest  3,458 

Other  Federal: 

Bureau  of  Land  Management  77 

Indian  617 

Miscellaneous  Federal  9 

Total  other  Federal  703 

State  172 

Farmer-owned  1,557 

Miscellaneous  private*  379 

All  ownerships  6,269 


^Forest  industry  has  been  combmed  tvith 
miscellaneous  private  to  avoid  disclosure  of  hold- 
ings of  an  individual  owner. 


Table  3. — Area  of  commercial  forest  land  by  stand-size  and 
by  ownership  classes,  New  Mexico,  1962 


Stand-size  class 


All  National         Other 

ownerships         Forest  Public 


Farmer 

and  misc. 

private 


Sawtimber  stands: 

-    -   -   - 

-    Thousand 

acres  - 

-    -    -    - 

Old  growth 

2,971 

1,707 

547 

717 

Young  growth 

2,483 

1,243 

286 

954 

Total 

5,454 

2,950 

833 

1,671 

Poletimber  stands 

426 

275 

19 

182 

Sapling  and 
seedling  stands 

169 

16 

20 

133 

Nonstocked  area 

220 

217 

3 

— 

All  classes 

6,269 

3,458 

875 

1,936 
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Table  4. — Area  of  commercial  forest  land,  by  stand-volume 
classes   for  sawtimber  and   other  stand-size  classes,  New 

Mexico,  1962 


Stand  volume 
per  acre^ 


Area  by  stand-size  classes 


All 
stands 


Sawtimber 
stands 


Other 
stands 


-    -  Tliousa7id  acres  -    - 


Less  than  1,500  board  feet 
1,500  to  5,000  board  feet 
5,000  to  10,000  board  feet 
10,000  to  20,000  board  feet 
More  than  20,000  board  feet 
All  classes 


1,099 

349 

750 

4,312 

4,254 

58 

644 

642 

2 

209 

204 

5 

5 

5 

— 

6,269 


5,454 


815 


'■Net  volume,  Interyiational  1/4-inch  rule. 


Table  5. — Area  of  commercial  forest  land,  by  stocking  classes  of  all  live 
trees  and  by  stand-size  classes,  New  Mexico,  1962 


Stocking  class 


All 
stands 


Sawtimber 
stands 


Poletimber 
stands 


Sapling 

and 

seedling 

stands 


Nonstocked 
stands 


70  percent  or  more 

2,176 

2,019 

Th 

ousand  acres 
100 

57 



40  to  70  percent 

1,779 

1,638 

120 

21 

— 

10  to  40  percent 

2,094 

1,797 

206 

91 

— 

Less  than  10  percent 

220 

— 

— 

— 

220 

All  classes 

6,269 

5,454 

426 

169 

220 

Table  6. — Area  of  commercial  forest  land,  by 

forest  types  and  by  ownership  classes, 

New  Mexico,  1962 


Forest  type 

All 
ownerships 

Public 
ownerships 

Private 
ownerships 

.     _     .    . 

TJwusand  acres  -    -    -    - 

Douglas-fir 

1,000 

582 

418 

Ponderosa  pine 

4,334 

3,262 

1,072 

Limber  pine 

43 

10 

33 

Fir-spruce 

525 

290 

235 

Aspen 

367 

189 

178 

All  types 

6,269 

4,333 

1,936 
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Table  7. — Area  of  commercial  forest  land  by  forest  types  and  by  stand-size 

classes,  New  Mexico,  1962 


Forest  type 

Douglas-fir 
Ponderosa  pine 
Limber  pine 
Fir-spruce 
Aspen 
All  types 


Sapling 
All  Sawtimber     Poletimber         and  Nonstocked 

stands  stands  stands         seedling  stands 

stands 


1,000 

....  2 
902 

housarid  acres 
85 

C) 

13 

4,334 

3,885 

154 

101 

194 

43 

43 

— 

— 

— 

525 

445 

27 

40 

13 

367 

179 

160 

28 

— 

6,269 


5,454 


426 


^Less  than  0.5  thousand  acres. 


169 


220 


Table   8. — Area   of   noncommercial   forest   land,   by   forest 
types.  New  Mexico,  1962 


Forest  type 


All 
areas 


Productive 

reserved 

areas 


Unproductive 
areas 


-  Tlwusaud  acres  - 

Douglas-fir 

122 

120 

2 

Ponderosa  pine 

347 

307 

40 

Limber  pine 

(') 

n 

— 

Fir-spruce 

129 

122 

7 

Aspen 

33 

12 

21 

Chaparral 

652 

— 

652 

Pinyon- juniper 

10,635 

— 

10,635 

All  types 

11,918 

561 

11,357 

^Less  tlian  0.5  thousaiid  acres. 


Table  9. — Number  of  growing-stock  trees  on  commercial  forest  land,  by 
diameter  classes  and  by  softwoods    and  hardwoods.  New  Mexico,  1962 


D.B.H.  class 
(inches) 


All  species 


Softwoods 


Hardwoods 


-    -  Tlwusand  trees  - 

1.0-2.9 

456,992 

416,542 

40,450 

3.0-4.9 

284,019 

253,972 

30,047 

5.0-6.9 

188,436 

166,988 

21,448 

7.0-8.9 

115,489 

106,891 

8,598 

9.0-10.9 

77,504 

72,471 

5,033 

11.0-12.9 

44,314 

41,080 

3,234 

13.0-14.9 

35,410 

32,305 

3,105 

15.0-16.9 

23,869 

22,273 

1,596 

17.0-18.9 

17,153 

16,323 

830 

19.0-28.9 

24,580 

24,030 

550 

29.0-38.9 

1,539 

1,539 

— 

39.0   and   larger 

69 

69 

— 

All  classes 

1,269,374 

1,154,483 

114,891 
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Table  10. — Volume  of  timber  on  commercial  forest  land,  by  class  of  timber 
and  by  softwoods  and  hardwoods.  New   Mexico,  1962 


Class  of  timber 

All    species 

Softwoods 

Hardwoods 

Sawtimber  trees: 
Saw-log  portion 
Upper-stem  portion 

5,203,513 
468.663 

-  Thouscnul  cubic  feet  - 

5,029,306 
416,663 

174,207 
52,000 

Total 

5,672,176 

5,445,969 

226,207 

Poletimber  trees 

All  growing-stock  trees 

Sound  cull  trees: 

Sawtimber-size  trees 
Poletimber-size  trees 

944,063 
6,616,239 

173,859 
113,201 

791,196 
6,237,165 

127,340 
66,014 

152,867 
379,074 

46,519 

47,187 

Total 

287,060 

193,354 

93,706 

Rotten  cull  trees: 

Sawtimber-size  trees 
Poletimber-size  trees 

87,464 
81,980 

40,284 
9,199 

47,180 

72,781 

Total 

169,444 

49,483 

119,961 

Salvable  dead  trees: 
Sawtimber-size  trees 
Poletimber-size  trees 

373,671 
70.043 

367,137 
43,886 

6,534 

26,157 

Total 

443,714 

411,023 

32,691 

All  timber 

7,516,457 

6.891,025 

625,432 

Table  11. — Volume  of  growing  stock  and  sawtimber  on  commercial  forest 
land,  by  ownership  classes  and  by  softwoods  and  hardwoods. 
New  Mexico,  1962 


Ownership  class 

All   species 

Softwoods 

Hardwoods 

GROWING   STOCK 

I  Million  cubic  feet ) 

National  Forest 
Other  public 
Farmer  and  misc.  pri 

vate' 

3,387 
1,369 
1,860 

3,326 
1,341 
1,570 

61 

28 
290 

All  ownerships 

6,616 

6,237 

379 

SAWTIMBER 

(Million  bourd  fcet)'- 

National  Forest 

Other  public 

Farmer   and   misc.  pr 

ivate' 

14.859 
6,243 
7,241 

14,678 
6,153 
6,279 

181 

90 

962 

All  ownerships 

28,343 

27,110 

1,233 

^Forest  industry  lias  been  conbined  trith   niisci  Ibnicous  piivatc  to  avoid  dis- 
closure of  lioldings  of  an  individual  owner. 
-International  1/4-inch  rule. 
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Table  12. — Volume  of  growing  stock  and 

land,  by  stand-size  classes  and  by 

New  Mexico, 


sawtimber  on  commercial  forest 
softwoods  and  hardwoods, 
1962 


Stand-size    class 


All  species 


Softwoods 


Hardwoods 


GROWING  STOCK 

Millioji  cubic  feet 


Sawtimber   stands  6,320 

Poletimber   stands  231 

Sapling  and   seedling  stands         38 

Nonstocked  areas  27 
All  classes 


6,008 

312 

164 

67 

38 

n 

27 

O 

6,616 


6,237 


579 


SAWTIMBER 

(Million  board  feet)" 


Sawtimber    stands  27,662 

Poletimber   stands  493 

Sapling  and  seedling   stands  63 

Nonstocked  areas  125 

All  classes  28,343 


26,457 

1,205 

466 

27 

63 

n 

124 

1 

27,110 


1,233 


^Less  than  0.5  million  feet. 
-International  1/4-inch  rule. 


Table  13. — Volume  of  growing 

stock  on  commercial  forest 
classes.  New  Mexico,  1962 

t  land 

by  species 

and  diameter 

Diamett 

>r  class 

(inches 

at  brea 

st  height) 

Species                  All 

Classes 

5.0- 
6.9 

7.0- 
8.9 

9.0- 
10.9 

11.0- 
12.9 

13.0- 
14.9 

15.0- 
16.9 

17.0-      19.0- 
18.9        28.9 

29.0- 
38.9 

39.0  & 
larger 

Softwoods : 

-    -     - 

-     -    - 

-    -    - 

-  Million  cubic 

feet  - 

... 

-    -    - 

Douglas-fir            942 

47 

83 

84 

81 

121 

89 

93       298 

37 

9 

Ponderosa  pine'  3,837 

137 

175 

232 

255 

349 

444 

510    1,466 

257 

12 

Limber  pine"          158 

12 

25 

15 

29 

26 

17 

5         25 

3 

1 

True  firs'                594 

115 

75 

78 

61 

65 

50 

35         92 

21 

2 

Engelmann 

spruce                 706 

50 

72 

125 

89 

81 

76 

68       125 

20 

_ 

Total                6,237 

361 

430 

534 

515 

642 

676 

711    2,006 

338 

24 

Hardwoods : 

Aspen                     379 

54 

48 

51 

50 

66 

51 

31         28 

(') 

— 

Total                   379 

54 

48 

51 

50 

66 

51 

31         28 

(') 

— 

All  species               6,616 

415 

478 

585 

565 

708 

727 

742    2,034 

338 

24 

^Includes  a  negligible  a)iiount  of  Apache,  Arizona,  and  Chihuahua  pine. 
'^Includes  a  negligible  amount  of  Mexican  white  and  bristlecone  pines. 
^Includes  subalpine ,  white,  and  corkbark  firs. 
*Less  than  0.5  million  cubic  feet. 
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Table  14 — Volume  of  sawtimber  on  commercial  forest  land,  by  species  and  diameter  classes, 

New  Mexico,  1962 

Diam<?ter  class   (inches  at  breast  height) 


Species 

All 
classes 

9.0- 
10.9' 

1 1 .0- 
1-2.9 

1.3.0- 
14.9 

1.5.0- 
16.9 

17.0- 

18.9 

19.0- 
28.9 

29.0- 
38.9 

39.0  & 
larger 

Mill 

796 

1,402 
139 
314 

454 

on  board 

526 

1,950 

89 

246 

425 

fpct-  - 

Softwoods : 
Douglas-fir 
Ponderosa  pine' 
Limber  pine' 
True  firs' 
Engelmann  spruce 

5,025 

16,188 

640 

1,976 

3,281 

525 

776 

77 

327 

681 

485 
969 
157 
283 
493 

584 

2,315 

25 

174 
383 

1,821 

7,183 

128 

498 

722 

229 

1,502 

20 

123 

123 

59 

91 

5 

11 

Total 

27,110 

2,386 

2,387 

3,105 

3,236 

3,481 

10,352 

1,997 

166 

Hardwoods : 
Aspen 

1,233 

0 

265 

358 

279 

170 

161 

C') 

Total 

1,233 

0 

265 

358 

279 

170 

161 

(") 

— 

All  species 

28,343 

2,386 

2,652 

3,463 

3,515 

3,651 

10,513 

1,997 

166 

^Softwoods,  only. 

"International  1/4-incJx  rule. 

■'Includes  a  jxegligihle  amount  of  Apache.  Arizona,  and  Chihualiua  pine. 

^Includes  a  negligible  amount  of  Mcrican  white  and  bristleconc  pines. 

'^Includes  subalpine,  white,  and  corkbark  firs. 

'Less  thaji  0.5  niillion  board  feet. 


Table  15. — Volume  of  sawtimber  on  commercial  forest  land,  by  species' 
and  quality  classes.  New  Mexico,  1962 


Species 


Quality  classes 


All  classes 


Million  board  feet- 


Sof  twoods : 

Ponderosa  pine  16,188  139  892  1,674        13,483 

Total  16,188  139  892  1,674        13,483 

^Ponderosa  pine  is  the  only  species  log-graded. 
-International  1  /4-inch  rule. 
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Table  16. — Volume    of    salvable    dead    saw- 
timber-size  trees  on  commercial  forest  land, 
by  softwoods  and  hardwoods,  New  Mexico, 
1962 


Species  group 


Volume 


Softwoods 
Hardwoods 

All  species 


Thousand  board  feet' 
1,844,898 
35,657 

1,880,555 


'■hiternational  1/4-inch  rule. 


Table   17. — Net  annual   growth   and   annual 

cut  of  growing  stock  on  commercial  forest 

land,  by  species,  New  Mexico,  1962 


Species 

Net  annual 
growth 

Annual 
timber  cut 

Softwoods : 

Thousayid 

cubic  feet 

Douglas-fir 

-422 

7,443 

Ponderosa  pine' 

40,543 

21,587 

True  firs' 

7,536 

1,841 

Engelmann  spruce 

14,108 

8,465 

Limber  pine' 

1,592 

260 

Total 

63,357 

39,596 

Hardwoods 

(Aspen) 

-  10,257 

5 

All  species 

53,100 

39,601 

'Includes  a  negligible  amount  of  Apache,  Ari- 
zona, and  Chihuahua  pines 

-Includes  subalpine,  white,  and  corkbark  firs. 

'■'Includes  a  7i eg ligible  amount  of  Mexican 
white  and  bristlecone  pines. 


Table  18. — Annual  cut  of  growing  stock  on  commercial  forest  land,  by 
ownership  classes  and  by  softwoods  and  hardwoods.  New  Mexico,  1962 


Species 
group 


All 
ownerships 


National 
Forest 


Other 
public 


Farmer' 

and  misc. 

private 


ANNUAL  TIMBER  CUT 

Softwoods 
Hardwoods 

39,598 
3 

20,709                   4,474 
3                        (=) 

14,415 

All  Species 

39,601 

20,712                    4,474 

14,415 

'Forest  industry  has  been  combined  with  fanner  and  miscellaneous  private  to 
avoid  disclosure  of  holdings  of  an  individual  owner. 

-Less  than  ().r>  thousand  cubic  feet. 

"A  small  quantity  of  hardwoods  has  been  combined  with  softuwods  to  avoid 
disclosing  individual  operations. 
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Table  19. — Net  annual  growth  and  annual  cut 

of  sawtimber  on  commercial  forest  land,  by 

species,  New  Mexico,  1962 


Species 

Net  annual 
growth 

Annual  timber 
cut 

Thousand  board  jeeV- 

Softwoods : 

Douglas-fir 

-2,367 

45,381 

Ponderosa  pine' 

153,582 

131,558 

True  firs' 

9,627 

11,104 

Engelmann  spruce 

65,772 

51,658 

Limber  pine* 

2,759 

1,690 

Total 

229,373 

241,391 

Hardwoods 

(Aspen) 

-13,183 

21 

All  species 

216,190 

241,412 

^International  1/4-inch  rule. 

-Includes  a  negligible  amount  of  Apache,  Ari- 
zona, and  Chihuahua  pines. 

^Includes  subalpine,  white,  and  corkbark  firs. 

^Includes  a  negligible  amount  of  Mexican 
white  and  bristlecone  pines. 


Table  20. — Annual  cut  of  sawtimber  on  commercial  forest  land,  by  owner- 
ship classes  and  by  softwoods  and  hardwoods,  New  Mexico,  1962 


Species 
group 


All 

ownerships 


National 
Forest 


Other 
public 


Farmer^ 

and  misc. 

private 


Softwoods 
Hardwoods 

All  species 


241,399 
13 


ANNUAL  TIMBER  CUT 
-  (Thousand  board  feet)"     ■ 
126,248  27,277 

11  2 


87,874 


241,412 


126,259 


27,279 


87,874 


^Forest  industry  has  been  combined  with  farmer  and  miscellaneous  private  to 
avoid  disclosure  of  Iioldings  of  an  individual  owner. 

"International  1/4-inch  rule. 

M  small  quantity  of  hardwoods  has  been  combined  with  softtvoods  to  avoid 
disclosing  individual  operations. 
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Table  21. — Annual  mortality  of  growing  stock 

and  sawtimber  on  commercial  forest  land,  by 

species,  New  Mexico,  1962 


Species                    ( 

Srowing  stock 

Sawtimber 

Softwoods : 

Thousand 
cubic  jeet 

Thousand 
board  feef 

Douglas-fir 

14,420 

77,866 

Ponderosa  pine' 

10,156 

41,002 

Limber  pine' 

564 

3,260 

True  firs' 

7,147 

36,112 

Engelmann  spruce 

878 

3,323 

Total 

33,165 

161,563 

Hardwoods 

20,564 

50,280 

All  species 

53,729 

211,843 

^International  1 /4-i7ich  rule. 

"Includes  a  negligible  amount  of  Apache,  Ari- 
zona, and  Chihuahua  pine. 

"Includes  a  negligible  amount  of  Mexican 
ivhite  and  bristlecone  pines. 

'Includes  subalpine,  white,  and  corkbark  firs. 


Table  22.- — Annual  mortality  of  growing  stock  and  sawtimber  on  commercial  forest  land,  by 
causes  and  by  softwoods  and  hardwoods.  New   Mexico,   1962 


Cause  of 
death 


Growing'  stock  Sawtimber 


All  species 

Softwoods 

Hardwoods 

All  species 

Softwoods 

Hardwoods 

-    -    -  Th 

ousand  cubic 

fe^ 

et  -    -    - 

.    .    -Th 

ousand  board 

feeV  -    .    - 

3,604 

3,604 

6,121 

6,121      ■ 

18,934 

11,198 

7,736 

63,997 

59,472 

4,525 

26,483 

14,031 

12,452 

116,987 

71,232 

45,755 

4,708 

4,332 

376 

24,738 

24,738 

— 

Fire 

Insects 

Disease 

Other 

All  causes  53,729  33,165  20,564  211,843  161,563  50,280 


^International  1/4-inch  rule. 
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Table  23. — Total  output  of  timber  products,  by  products,  by  type  of  material  used,  and  by 

softwoods  and  hardwoods.  New  Mexico,  1962 


Product  and 

Total  output  in 
standard  units 

Output  from 

roundwood  from 

growing  stock 

Output  fr 

wood  from 

ing  . 

om  round- 
nongrow- 
stock 

Output  from 
plant  by- 
products 

species  group 

Unit 

N'umber 

Standard 

units 

Mculac 
feet 

Standard 

units 

M  cubic 
feet 

(standard 
units) 

Saw  logs: 
Softwood 
Hardwood 

M  bd.  ft.^ 
M  bd.  ft.^ 

247,620 

n 

225,086 

(') 

32,638 

() 

22,534 

n 

3,267 

0 

0 

Total 

M  bd.  ft.- 

247,620 

225,086 

32.638 

22.534 

3,267 

0 

Poles : 
Softwood 
Hardwood 

M  pes. 
M  pes. 

3 

V) 

2 

n 

15 

3 

1 

(') 

10 

5 

0 

0 

Total 

M  pes. 

.3 

2 

18 

1 

15 

0 

Mine  timbers 
(round) : 
Softwood 
Hardwood 

M  cu.  ft. 

M  cu.  ft. 

410 

0 

387 

0 

387 

0 

23 

0 

23 

0 

0 

0 

Total 

M  cu.  ft. 

410 

387 

387 

23 

23 

0 

Miscellaneous 
industrial 
wood :" 

Softwood 
Hardwood 

M  cu.  ft. 
M  cu.  ft. 

251 

2.3 

176' 

(  ) 

176 

(  ) 

75 

23 

75 

23 

0 

0 

Total 

M  cu.  ft. 

274 

176 

176 

98 

98 

0 

Posts: 
Softwood 
Hardwood 

M  pes. 
M  pes. 

2.30 
■5 

11 

0 

12 

0 

219 

5 

258 

6 

0 

0 

Total 

M  pes. 

23-5 

11 

12 

224 

259 

0 

Fuelwood : 
Softwood 
Hardwood 

M  std.  cds. 
M  std.  cds. 

154 
3 

.^5 

0 

361 

0 

126 
3 

8,777 
228 

23 
0 

Total 

M  std.  cds. 

157 

5 

361 

129 

9,005 

23 

All  products: 

Softwood 
Hardwood 

M  cu.  ft. 
M  cu  ft. 

— 

— 

33,589 
3 

— 

12,405 
262 

— 

Total 

M  cu.  ft. 

— 

— 

33,592 

— 

12,667 

— 

^International  1  4-inch  rule. 

-Includes  converter  poles,  excelsior  bolts,  charcoal  wood,  and  house  logs. 

^A  small  quantity  of  hardwoods  has  been  combined  with  softwoods  to  avoid  disclosing  individual 
operations. 

*Less  than  0.5  thousand  pieces. 
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Table  24. — Total  output  of  roundwood  products,  by  source 
and  by  softwoods  and  hardwoods,  New  Mexico,  1962 


Source 

All  species 

Softwoods 

Hardwoods 

Growing-stock  trees:' 
Sawtimber 
Poletimber 

-    -    -  Thousand  cubic  feet 

33,458             33,453 
134                  134 

5 

0 

Total 

33,592 

33,587 

5 

Cull  trees' 
Salvable  dead  trees' 
Other  sources' 

0 

11,596 

1,071 

0 

11,377 

1,028 

0 

219 

43 

All  sources 

46,259 

45,992 

267 

'071  commercial  forest  larid. 

-Includes  noncommercial  forest  land,  nonforest  land  such  as 
fence  rows,  trees  less  than  5.0  inches  in  diameter,  and  tree  tops 
and  limbs. 


Table  25. — Annual  timber  cut  from  growing  stock  on  com- 
mercial forest  lands,  by  products  and  logging  residues,  and 
by  softwoods  and  hardwoods.  New  Mexico,  1962 


Products  and  residues 

All  species 

Softwoods 

Hardwoods 

Roundwood  products : 

-    -    -  Thousand  cubic  feet - 

,    .    . 

Saw  logs 

32,638 

32,638 

C) 

Poles 

18 

15 

3 

Mine  timbers 

387 

387 

0 

Misc.  industrial  wood' 

176 

176 

(=) 

Posts 

12 

12 

0 

Fuelwood 

361 

361 

0 

All  products 

33,592 

33,589 

3 

Logging  residues 

6,009 

6.009 

0 

Timber  cut 

39,601 

39,598 

3 

'Includes  converter  poles,  excelsior  bolts,  charcoal  wood,  and 
house  logs. 

■A  SDiall  quantity  of  hardwoods  has  been  combined  with  soft- 
woods to  avoid  disclosing  individual  operations. 
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Table  26. — Annual  timber  cut  from  live  sawtimber  on  com- 
mercial forest  lands,  by  products  and  logging  residues,  and 
by  softwoods  and  hardwoods,  New  Mexico,  1962 


Products  and  residues 

All  species 

Softwoods 

Hardwoods 

-    -    -  Thousand  board  jeet^ 

Roundwood  products: 

Saw  logs 

225,086 

225,086 

o 

Poles 

42 

35 

7 

Mine  timbers 

1,130 

1,130 

0 

Misc.  industrial  wood' 

1,160 

1,160 

o 

Posts 

63 

63 

0 

Fuelwood 

312 

312 

0 

All  products 

227,793 

227,786 

7 

Logging  residues 

13,619 

13,619 

0 

Timber  cut 

241,412 

241,405 

7 

^International  1 /4-mch  rule. 

-A  small  quantity  of  hardwoods  has  been  combined  with  soft- 
woods  to  avoid  disclosing  individual  operations. 

•'Includes  converter  poles,  excelsior  bolts,  charcoal  wood,  and 
house  logs. 


Table  27. — Volume  of  plant  residues  by  industrial  source  and  type  of  residue,  and  by  softwoods 

and  hardwoods.  New  Mexico,  1962 


Species 

and  character  of  residues 

Industrial  source 

All  species 

Softwoods                                    Hardwoods 

Total 

Coarse'       Fine- 

Total 

Coarse         Fine              Total        Coarse 

Fine 

Lumber  industry 

17,790 

8,378 

9,412 

17,790 

Veneer  and  plywood 
industry 

0 

0 

0 

0 

Other  primary 
industries 

53 

53 

0 

49 

All  industries 

17,843 

8,431 

9,412 

17,839 

Thousand  cubic  feet  - 
8,378       9,412 


0 


49 


0 

0 

0 

0 

4 

0 

8,427       9,412 


^Unused  material  suitable  for  chipping,  such  as  slabs,  edgings,  and  veneer  cores. 
'Unused  material  not  suitable  for  chipping,  such  as  saivdust  and  shavings. 
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Table  28. — Timber  growth  projections,  all 
species,  New  Mexico,  1962-92' 


Period 

Assumed  cut 

Projected  growth 

GROWING   STOCK 

{Thousayid  cubic  feet) 

1962 

39,601 

53,100 

1972 

69,600 

70,800 

1982 

93,400 

86,500 

1992 

116,000 

100,900 

SAWTIMBER 

(Thousand  board  feet)- 

1962 

241,412 

216,190 

1972 

309,100 

236,300 

1982 

367,400 

252,600 

1992 

423,800 

268,300 

^These  projections  assume  that:  (1)  There  will 
be  practically  no  change  in  the  area  of  commer- 
cial forest  land,  (2)  demands  for  timber  prod- 
ucts will  rise  along  with  predicted  increases  in 
the  nation's  population  and  incotne,  (3)  timber 
ivill  viaivtain  its  market  position  relative  to  com- 
petitive materials,  and  (4)  timber  management 
will  become  more  intensive,  especially  ivith  re- 
spect to  improving  the  number,  spacing,  vigor, 
and  age-class  distribution  of  trees. 

-International  1/4-inch  rule. 
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RECENT  FOREST  SURVEY  PUBLICATIONS 


Title 

Timber  Resources  of  Idaho 

The  Forest  Resources  of  Western  Montana 

*The  Forests  of  Wyoming 

*The  Forest  Resources  of  Colorado 

Output  of  Timber  Products  in  Montana,  1962 

Forest  Products  Output  in  Utah  and  Nevada,  1962 

Output  of  Timber  Products  in  Idaho,  1962 

*Timber  Products  Output  in  Colorado,  Wyoming, 
and  Western  South  Dakota 

*Timber  Products  Output  in  Arizona  and  New 
Mexico,  1962 

Forests  in  Utah 

Site  Index  Curves  for  Engelmann  Spruce  in  the 
Northern  and  Central  Rocky  Mountains 


Number 

Date 

Forest  Survey  Release 

1962 

No.  3 

Resource  Bulletin  INT-1 

1963 

Resource  Bulletin  INT-2 

1963 

Resource  Bulletin  INT-3 

1964 

Research  Paper  INT-11 

1964 

Research  Paper  INT-12 

1964 

Research  Paper  INT-13 

1964 

Research  Paper  INT-14 

1964 

Research  Paper  INT-15         1964 

Resource  Bulletin  INT-4        1965 
Research  Note  INT-42  1966 


FORTHCOMING   FOREST  SURVEY   PUBLICATION 

*Arizona's  Forests  Resource  Bulletin  INT-6 
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FOREWORD 


This  report  is  concerned  primarily  with  timber.  It  pre- 
sents figures  regarding  significant  factors  bearing  on  the 
present  economics  of  this  resource.  Another  purpose  is  to 
describe  some  of  the  most  important  considerations  that 
bear  on  future  development  of  the  timber  resource.  Other 
forest  values  —  water,  recreation,  and  forage  —  are  dis- 
cussed briefly.  Trends  in  use  of  these  resources  must  be 
considered  in  relation  to  timber,  because  practically  no  for- 
est lands  are  managed  for  timber  alone. 

Timber  inventory  statistics  in  this  report  are  the  most 
reliable  that  have  ever  been  collected  for  Arizona's  forests. 
The  Southwestern  Region  of  the  U.  S.  Forest  Service  con- 
ducted surveys  of  National  Forests,  the  Bureau  of  Indian 
Affairs  of  Indian  Reservations,  and  the  Intermountain 
Forest  and  Range  Experiment  Station  of  the  other  lands. 
A  survey  of  timber  cut  and  timber  products  output  was 
done  on  a  cooperative  basis  by  the  Rocky  Mountain  Forest 
and  Range  Experiment  Station,  Fort  Collins,  Colorado, 
and  Intermountain  Forest  and  Range  Experiment  Station, 
Ogden,  Utah.  The  Intermountain  Station  compiled  data 
from  these  various  surveys  for  this  report. 

Meaningful  comparisons  cannot  be  made  between  in- 
ventory statistics  in  this  report  and  those  shown  in  the 
last  two  national  timber  appraisals.  Differences  in  figures 
in  this  report  from  those  for  1952  as  shown  in  Timber 
Resources  for  America's  Future  (U.  S.  Forest  Serv.  1958)' 
do  not  reflect  actual  changes  in  forest  conditions.  The  1952 
figures  were  not  based  on  a  complete  survey.  Also,  in  the 
intervening  years,  there  have  been  changes  in  standards  for 
classifying  trees  and  commercial  forest  land.  Inventory  sta- 
tistics in  Timber  Trends  in  the  United  States  (U.  S.  Forest 
Serv.  1965)  were  not  based  on  a  complete  inventory  and 
therefore  do  not  agree  with  figures  in  this  report.  The 
latter  are  based  on  fieldwork  completed  in  1962,  but  com- 
plete data  were  not  available  for  the  Timber  Trends  report 
because  compilations  were  not  finished  until  late  1964. 

Definitions  of  terms,  survey  methods,  reliability  of 
estimates,  and  detailed  timber  statistics  will  be  found  in 
the  Appendix,  which  also  contains  a  generalized  forest  type 
map. 


Wames  and  dates  in  parentheses  refer  to  Literature  Cited,  page  37. 


CONTENTS 

Page 
STATISTICAL  HIGHLIGHTS  iii 

THE  FOREST 1 

Timber  types  range  from  about  4,000  to 

12,000  feet  elevation 2 

About  four-fifths  of  the  forest  area  is 

classed  as  noncommercial  3 

The  commercial  forest  is  almost  all  publicly  owned 4 

Most  of  the  commercial  forest  area  is  in  sawtimber  stands 5 

Growth  rate  is  highest  of  Mountain  States, 

but  is  far  short  of  potential 7 

Destructive  agents  kill  114  million  board  feet 

of  sawtimber  a  year  8 

Ponderosa  pine  dominates  the  commercial  timber  resource 11 

Douglas-fir  covers  the  second  largest  area  among  timber  types  13 

Untapped  aspen  resource  fills  other  vital  needs  15 

Timberline  location  obstacle  to  utilization  of  fir-spruce  type 17 

THE  FOREST  IN  USE 18 

Forest  runoff  plays  critical  role  in  meeting 

State's  increasing  water  needs  19 

Modern  range  management  replaces  destructive  over- 
grazing of  past 21 

Rate  of  recreation  use  is  climbing  rapidly  22 

Arizona's  rate  of  timber  harvest  is  highest 

of  the  Mountain  States  25 

Lumber  production  is  still  the  principal  timber  industry  26 

Value  of  timber  products  higher  than  average 

for  Rocky  Mountain  States  29 

The  lumber  industry  has  inherent  problems  30 

THE  FUTURE 31 

Demands  on  the  forest  will  grow 31 

Thinning  is  needed  to  accelerate  growth 33 

Artificial  regeneration  will  increase  34 

How  to  utilize  low-quality  sawtimber  is  a  major  problem 34 

Accelerated  road  construction  is  essential  35 

Technical  and  fire  protection  assistance  now 

available  from  State  Forester  35 

Research  will  help  to  smooth  the  way  into  the  future 36 

LITERATURE  CITED 37 

APPENDIX  38 

Terminology - 38 

Survey  Methods  42 

Reliability  of  Estimates  43 

Timber  Statistics 44 

Map  59 


STATISTICAL  HI0HLK5HTS 


FOREST  AREA 

•  The  forest  area  is  20.6  million  acres 
—  28  percent  of  Arizona's  land  area. 

•  The  piny  on- juniper  type  covers  12.2  mil- 
lion acres  —  17  percent  of  the  land  area 
of  the  State. 

•  The  commercial  forest  includes  4  million 
acres. 

•  Ninety-six  percent  of  the  commercial 
forest  area  is  in  public  ownership. 

•  The  National  Forests  account  for  66  per- 
cent of  the  commercial  forest. 

•  Sawtimber  stands  comprise  94  percent 
of  the  commercial  forest  area  —  a  higher 
proportion  than  for  any  other  State. 

•  Ponderosa  pine  is  the  dominant  timber 
type  —  it  covers  92  percent  of  the  com- 
mercial forest  area. 

TIMBER  VOLUME 

•  Sawtimber  stands  average  7,132  board 
feet  per  acre'  compared  with  a  Rocky 
Mountain  States"  average  of  9,957  board 
feet  per  acre. 

•  Commercial  forests  contain  6.1  billion 
cubic  feet  in  sound,  live  trees;  the  vol- 
ume in  sawtimber  trees  is  27  billion 
board  feet. 

•  Ponderosa  pine  accounts  for  22.9  billion 
board  feet  of  sawtimber  —  85  percent 
of  the  total  sawtimber  inventory. 

•  Ninety-eight  percent  of  both  the  cubic- 
foot  and  board-foot  timber  volume  is 
publicly  owned. 

•  Piny  on  pine  and  juniper  volume  on  non- 
commercial forest  land  is  about  2  billion 
cubic  feet. 


"Board-foot  volume  in  saw  logs  and  sawtimber 
trees  is-  based  on  International  V^-inch  log  rule  in 
this  report.  Lumber  volume  is  based  on  lumber 
tally. 

'The  Rocky  Mountain  States  are  considered  to 
be  Montana,  Idaho,  Wyoming,  Colorado,  Utah, 
Nevada,  Arizona,  and  New  Mexico  in  this  report. 


STAND  CONDITIONS 

•  The  area  of  sawtimber  stands  is  about 
equally  divided  between  old  growth  and 
young  growth. 

•  About  17  percent  of  the  area  of  saw- 
timber stands  is  less  than  40  percent 
stocked. 

•  Net  annual  growth  on  commercial  forest 
land  is  23  cubic  feet  per  acre  compared 
with  the  average  for  the  Rocky  Moun- 
tain States  of  14  cubic  feet  per  acre. 

•  Mortality  averages  less  than  6  cubic  feet 
per  acre  annually.  This  is  the  lowest  in 
the  Rocky  Mountain  States,  the  average 
for  which  is  15  cubic  feet  per  acre  per 
year. 

•  Destructive  agents  kill  114  million  board 
feet  of  sawtimber  yearly,  which  is  equi- 
valent to  one-fourth  the  gross  annual 
sawtimber  growth. 


TIMBER  USE 

•  The  1962  harvest  of  65.9  million  cubic 
feet  amounted  to  more  than  1  percent  of 
inventory.  This  is  the  highest  cutting 
rate  of  any  of  the  Rocky  Mountain 
States. 

•  Seventy-six  percent  of  the  output  of  tim- 
ber products  in  1962  was  used  for  lum- 
ber and  12  percent  for  pulpwood. 

•  In  1962  there  were  28  active  sawmills 
which  produced  a  total  of  326  million 
board  feet  of  lumber. 

•  The  number  of  active  sawmills  dropped 
from  38  in  1960  to  28  in  1962  and  total 
lumber  production  fell  slightly,  but  the 
average  annual  production  per  mill  rose 
from  8.7  million  board  feet  to  11.6  mil- 
lion board  feet. 

•  Coconino  County  was  the  only  county 
in  which  more  than  100  million  board 
feet  of  saw  logs  were  harvested. 
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THE  FOREST 


Arizona's  landforms  and  climate  are  a 
study  in  extremes.  They  range  from  the  hot, 
flat  desert  of  the  south,  on  which  snow 
rarely  falls,  to  the  12,670-foot  "high  place 
of  the  snows"  as  the  San  Francisco  Peaks 
near  Flagstaff  were  known  to  the  Hopi  In- 
dians. North  of  the  desert  lie  the  foothills 
and  low  mountains  of  central  Arizona.  This 
rugged  topography  rises  in  elevation  north- 
ward and  ends  abruptly  at  the  Mogollon  Rim, 
a  great  escarpment  running  diagonally  in  a 
northwesterly  direction  across  the  center  of 
the  State.  Beyond  this  rim  —  romanticized 
in  the  writings  of  Zane  Grey  as  the  "Tonto 
Rim"  —  the  land  flattens  out  to  a  high 
plateau  that  encompasses  most  of  the  north- 
ern half  of  the  State.  Arizona's  forests  are 
mostly  found  in  a  wide  band  along  the  rim. 


These  forests  include  4  million  acres  of 
commercial  forest  land,'  which  contain  the 
most  extensive  continuous  area  of  ponderosa 
pine  of  any  State  in  the  country.  There  are 
also  17  million  acres  of  noncommercial 
forest  land,  which  principally  produce  scrub 
trees  and  brush.  Besides  timber,  Arizona's 
forest  lands  have  important  values  for  wa- 
ter production,  recreation  uses,  and  forage 
for  livestock  and  wildlife.  Coronado  and  his 
band  of  conquistadores  could  only  guess  at 
the  future  significance  of  these  resources  in 
1540  as  they  marched  through  the  forests 
of  what  is  today  Arizona. 


*Land   which   is   producing   or  is   capable   of 
producing  crops  of  industrial  wood  and  is  not 

withdraion  from  timber  xitilization. 


Forested  slopes  of  the  San  Francisco  Peaks  near  Flagstaff.  Humphrey's  Peak  —  the  highest  point 
in  the  State  at  12,670  feet  —  is  the  sharp  peak  on  the  left.  Forest  types  can  be  seen  in  elevational 
bands.  Ponderosa  pine  at  the  base  gives  way  to  aspen  and  Douglas-fir  in  the  center  of  the  slope. 
The  fir-spruce  type  appears  as  the  dark  upper  bond. 
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Timber  types  range  from  about  4,000  to 
12,000  feet  elevation 

The  chaparral  type"  begins  at  an  eleva- 
tion of  about  4,000  feet  (as  shown  schemat- 
ically below).  This  mixture  of  scrub  oak 
and  brush  species  blends  into  the  pinyon- 
juniper  type  at  about  4,500  feet  and  soon 
drops  out  of  the  stand  completely.  The 
ponderosa  pine  type  is  first  encountered  at 
about  5,500  feet  and  is  displaced  at  about 


'"'Chaparral"  as  used  by  Forest  Survey  is  a 
loose  term  denoting  a  variety  of  brush  and  shrub 
species  —  principally  scrub  oak,  manzanita,  su- 
mac, cliffrose,  and  ceanothus  in  Arizona.  Forest 
Survey  classifies  it  as  a  forest  type  even  though 
the  chaparral  type  does  not  usually  support  com- 
mercial forest  trees. 


8,000  feet  by  the  Douglas-fir  type,  which 
is  a  mixture  of  Douglas-fir,  white  fir,  quaking 
aspen,  and  limber  pine.  In  some  areas  at  this 
elevation  aspen  predominates,  and  such 
stands  are  recognized  as  a  distinct  forest 
type.  The  fir-spruce  type,  which  contains 
Engelmann  spruce,  subalpine  fir,  and  cork- 
bark  fir,  grows  from  about  8,500  feet  up  to 
timberline  (around  12,000  feet).  The  strati- 
fication described  above  is  quite  general  and 
local  conditions  of  soil,  topography,  and  cli- 
mate cause  many  variations. 

The  distribution  of  species  is  largely  de- 
termined by  precipitation  and  other  climatic 
influences.  Ponderosa  pine,  sometimes  called 
America's  near-desert  timber  tree,  requires 
at  least  19  inches  of  annual  precipitation  to 
grow.  In  the  northern  part  of  Arizona,  rain 


GENERAL  ELEVATIONAL  RANGES  OF  THE  PRINCIPAL 
FOREST  TYPES  FOUND  IN  ARIZONA 

(in  feet  above  sea  level) 


1  2,000 


3,000 


Adapted  from  "Southwestern  Trees  —  A  Guide  to  the  Native  Species 
of  New  Mexico  and  Arizona,"  by  Elbert  L.  Little.  Jr. 


Junipers,   which   have   been   pushed   over  by  bulldozers,  are  burned 
in  the  Beaver  Creek  drainage  of  the  Coconino  National  Forest. 


and  snow  provide  this  amount  of  water  at 
about  5,500  feet.  Similar  moisture  conditions 
in  the  southern  portion  of  the  State  are 
found  nearly  1,000  feet  higher. 

Grazing  and  fire  both  have  had  their  ef- 
fects upon  species  distribution  too.  Past  over- 
grazing and  the  resulting  destruction  of 
grass  cover  appear  to  have  enabled  ponderosa 
and  pinyon  pines  and  juniper  trees  to  become 
established  on  some  former  grasslands.  Be- 
fore organized  fire  control  efforts  were  ini- 
tiated, frequent  wildfires  created  openings 
in  pinyon-juniper  stands.  Temporary  commu- 
nities of  grass  grew  on  these  sites  and  were 
later  replaced  by  trees.  Now,  however,  with 
better  protection  the  area  of  pinyon-juniper 
has  tended  to  increase  at  the  expense  of 
grasslands  because  of  the  ability  of  the  trees 
to  dominate  understory  plants  (Arnold  et  al. 
1964). 

About  four-fifths  of  the  forest  area 
is  classed  as  noncommercial 

About  16.6  million  acres  or  81  percent 
of  Arizona's  forest  are  classed  as  noncom- 


mercial —  mostly  lands  that  are  not  suitable 
for  commercial  timber  production.  Three- 
fourths  of  this  area  is  owned  by  the  public. 
National  Forests  and  Indian  lands  together 
account  for  66  percent  of  the  total  noncom- 
mercial area. 

About  353,000  acres  are  classed  as  com- 
mercial, but  are  reserved  from  timber  har- 
vesting and  are  therefore  considered  non- 
commercial. Some  of  these  reserved  lands 
lie  within  Grand  Canyon  National  Park,  Lake 
Mead  National  Recreation  Area,  and  National 
Monuments ;  others  are  in  primitive,  wild, 
and  wilderness  areas  within  National  Forests. 

The  bulk  of  the  noncommercial  forest 
area  —  the  chaparral  and  pinyon-juniper 
types  —  is  found  in  the  dry  lower  limits  of 
the  forest  where  precipitation  is  not  suffi- 
cient to  support  commercially  important  spe- 
cies. Some  areas  of  other  types  occur  within 
the  commercial  zone  on  patches  of  shallow 
soils  or  otherwise  harsh  sites  where  tree 
growth  and  quality  are  minimal.  Almost 
three-quarters  of  the  noncommercial  forest 
consists   of  pinyon-juniper  woodlands.   This 


type  covers  more  than  12  million  acres  in 
Arizona  —  three  times  the  area  of  commer- 
cial forests  in  the  State.  This  constitutes  17 
percent  of  the  total  land  area  in  the  State, 
Nearly  4  million  acres  of  chaparral  and  about 
0.6  million  acres  of  ponderosa  pine,  Douglas- 
fir,  fir-spruce,  and  other  types  complete  the 
noncommercial  forest  area. 

Pinyon  pine  trees  on  noncommercial  for- 
est land  contain  an  estimated  953  million 
cubic  feet  of  wood,  and  junipers  total  about 
1,040  million  cubic  feet.  Some  forest  products 
—  Christmas  trees,  fenceposts,  fuelwood, 
and  pinyon  nuts  —  are  harvested  from  these 
lands.  However,  demand  for  most  of  these 
products  is  small.  Extremely  slow  growth 
rates,  small  tree  size,  poor  form,  high  cost 
of  harvesting  wood,  and  a  shortage  of  mar- 
kets for  wood  products  are  factors  that  tend 
to  discourage  timber  management  on  pinyon- 
juniper  lands. 

These  woodlands  are  more  important  for 
forage  than  for  timber  even  though  forage 
yields  per  acre  are  low  in  the  pinyon-juniper 
type.  Demand  for  grazing  land  is  high.  Al- 
though sparse,  the  grasses  that  grow  in 
pinyon-juniper  stands  are  valuable  feed  for 
domestic  livestock.  Forage  production  is  slim 
in  these  stands.  Grasses  are  forced  out  by 
the  trees  because  pinyon  pines  and  junipers 
are  better  able  to  compete  for  the  limited 
soil  moisture.  For  this  reason,  many  land 
managers  have  begun  to  remove  these  trees 
on  both  public  and  private  woodlands  by 
cabling,  bulldozing,  and/or  fire  and  to  replace 
them  with  perennial  grasses.  Between  1950 
and  1961,  more  than  1  million  acres  of  pin- 
yon-juniper lands  were  cleared  in  Arizona 
(Arnold  et  al.  1964). 

An  intensive  survey,  designed  to  classify 
the  12  million  acres  of  pinyon-juniper  wood- 
land into  potential  use  categories,  would  be 
useful  in  determining  which  of  these  lands 
should  receive  treatment.  A  classification  of 
this  type  is  advisable  because  the  removal  of 
pinyon-juniper  trees  has  significant  effects 
on  other  resources. 

Increases  in  forage  production  following 
pinyon-juniper  removal  are  well  documented. 


These  have  ranged  from  200  to  nearly  700 
pounds  (dry  weight)  of  herbage  per  acre. 
However,  the  effects  of  this  land  treatment 
on  big  game  food  and  cover,  soil  erosion,  and 
water  yields  are  not  as  well  known.  Studies 
are  underway  to  learn  more  about  these 
relationships. 

The  commercial  forest  is  almost 
all  publicly  owned 

Nearly  all  the  commercial  forest  area  (96 
percent)  and  timber  volume  (98  percent) 
are  in  public  ownerships  —  principally  Na- 
tional Forest.  The  4  percent  in  private  hold- 
ings is  the  smallest  proportion  of  privately 
owned  commercial  forest  land  area  of  any 
State  except  Alaska.  The  Rocky  Mountain 
States  average  for  commercial  forest  land 
in  private  ownership  is  23  percent.  Owner- 
ship distribution  in  Arizona  is  as  follows: 


Thousand 
acres 

Million 
cubic 
feet 

Million 

board 

feet 

National  Forest              2,630 

4,389 

19,153 

Indian                               1,144 

1,533 

7,218 

Bureau  of  Land 

Management                     2 

(^) 

1 

State                                     32 

22 

74 

County  and  municipal         2 

1 

4 

Farmer                                   82 

87 

299 

Miscellaneous  private       85 

59 

202 

Total                        3,977 

6,091 

26,951 

'Less  than  500,000  cubic  feet. 

Accordingly,  most  of  the  harvest  of  tim- 
ber products  is  on  public  lands.  A  report  by 
Wilson  (1964)  on  the  1962  output  of  timber 
products  in  Arizona  shows  the  following  dis- 
tribution of  yield  by  land  ownership  classes: 


Percent 

National  Forest 

69.3 

Other  public 

21.6 

Private 

9.1 

Total 


1000 


The  lands  that  comprise  Arizona's  seven 
National  Forests  were  set  aside  from  the 
public    domain   between    1898   and    1908    to 


NATIONAL  FORESTS  AND  PRINCIPAL  TIMBERED  INDIAN 
RESERVATIONS  IN  ARIZONA 


KAIBAB  N.F 


preserve  watershed  and  timber  values  on 
these  areas.  The  Prescott  was  the  first  Na- 
tional Forest  established  in  the  State.  Most 
National  Forests  are  found  in  the  high  pla- 
teau, foothill,  and  mountainous  country  of 
central  Arizona.  One,  the  Coronado,  consists 
of  scattered  stringers  in  the  short  mountain 
chains  of  the  southeastern  corner  of  the 
State.  The  Apache  and  Coronado  National 
Forests  extend  into  New  Mexico.  Indian  lands 
comprise  29  percent  of  the  States'  commer- 
cial forest  area.  Practically  all  of  this  area 
is  found  on  the  four  Reservations  shown  in 
the  map  above  —  the  Navajo,  Fort  Apache, 
San  Carlos,  and  Hualapai.  There  are  other 


Indian  Reservations  in  Arizona,  but  none 
contain  significant  amounts  of  commercial 
forest  land.  The  Fort  Apache  and  Navajo 
Indian  Reservations  are  the  most  important, 
with  63  percent  and  25  percent  of  the  total 
Indian  commercial  forest  land,  respectively. 
Indian  Reservation  lands  are  under  Federal 
trusteeship  and  are  managed  by  the  Bureau 
of  Indian  Affairs. 

Most  of  the  commercial  forest  area 
is   in   sawtimber   stands 

Sawtimber  stands  dominate  the  commer- 
cial forest,  constituting  94  percent  of  the 
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area!  No  other  State  has  such  a  high  pro- 
portion of  sawtimber  stands :  the  average  for 
the  Rocky  Mountain  States  as  a  whole  is  only 
59  percent  while  the  average  is  much  less 
for  the  United  States  (41  percent) . 

The  area  of  sawtimber  stands  is  divided 
almost  equally  between  old  growth  stands 
(about  2  million  acres)  and  young  growth 
stands  (about  1.8  million  acres).  The  former 
are  generally  over  120  years  old.  In  volume, 
sawtimber  stands  total  about  6  million  cubic 
feet  or  26.7  million  board  feet.  The  remaining 
6  percent  of  the  commercial  forest  area  is 
classed  by  area  and  volume  as  follows: 


Thousand 
acres 

Million 

cubic 

feet 

Million 

board 

feet 

Poletimber  stands 

128 

136 

238 

Sapling  and  seedling 
stands 

41 

5 

16 

Nonstocked  areas 

65 

1 

3 

Total 

234 

142 

257 

board  feet"  compared  to  an  average  of  9,957 
board  feet  for  the  Rocky  Mountain  States. 

Approximately  41  percent  of  the  com- 
mercial forest  area  is  well  stocked,  while 
only  17  percent  is  either  poorly  stocked  or 
nonstocked.  These  figures,  however,  fall 
short  of  giving  an  adequate  picture  of  how 
well  the  land  is  being  used  by  trees.  Actually, 
many  of  the  young  stands  that  are  classed 
as  well  stocked  are  overstocked  to  the  point 
of  stagnation.  Unless  overstocked  stands  are 
thinned  while  they  are  still  young  and  vigor- 
ous enough  to  respond  to  better  growing 
conditions,  they  will  yield  no  appreciable 
volume  of  sawtimber.  There  is  also  evidence 
that  only  a  minor  portion  of  the  area  that 
is  considered  well  stocked  with  live  trees 
(including  cull  trees)  has  an  adequate  num- 
ber of  desirable  trees.  The  latter  are  the 
healthy,  vigorous,  and  well-formed  trees  that 
forest  managers  try  to  grow  and  feature  in 
management. 


Nearly  one-half  the  sawtimber  stands 
in  the  State  have  less  than  5,000  board  feet 
per  acre.  The  average  volume  per  acre  in 
sawtimber  stands  in  Arizona  is  only  7,132 


''Includes  volume  of  all  sound,  live  softwood 
trees  9.0  inches  and  larger  and  hardwood  trees 
11.0  inches  and  larger  in  diameter  at  breast  height 
(d.b.h.). 


PERCENT  OF  SAWTIMBER  VOLUME  IN  DIAMETER  GROUPS 
FOR  PRINCIPAL  SPECIES  IN  ARIZONA,  1962 
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Of  the  nearly  27  billion  board  feet  of 
sawtimber  in  Arizona,  85  percent  is  ponder- 
osa  pine.  Douglas-fir  (5  percent),  Engel- 
mann  spruce  (5  percent),  and  true  firs  (3 
percent)  account  for  most  of  the  remaining 
sawtimber  volume.  Practically  all  this  vol- 
ume is  found  in  sawtimber  stands. 

As  shown  in  the  chart  at  left,  the  bulk 
(64  percent)  of  the  sawtimber  volume  is  in 
trees  19  inches  in  diameter  and  larger.  Sev- 
enteen percent  is  in  trees  29  inches  in  diam- 
eter and  larger. 

Site  index'  is  indicative  of  the  height  that 
the  taller  trees  in  a  stand  can  attain  at  a 
certain  age.  The  percentage  distribution  by 
area  of  Arizona's  ponderosa  pine  type  accord- 
ing to  site  index  classes  is  as  follows: 


Site  index    ■ 
class 

Percent  of 
area 

40 

7 

50 

20 

60 

33 

70 

24 

80 

11 

90 

3 

100 

2 

Total 

100 

Growth  rate  is  highest  of  Mountain  States, 
but  is  far  short  of  potential 

Net  annual  growth  in  the  commercial 
forest  averages  23  cubic  feet  per  acre  com- 
pared to  the  Mountain  States  average  of  14 
cubic  feet  per  acre.  Part  of  the  reason  for 
Arizona's  comparatively  high  net  growth 
rate  is  the  extremely  low  rate  of  tree  mor- 


'Site  index  is  the  height  in  feet  of  average 
dominant  and  codominant  trees  at  a  specified 
age  (100  years  for  ponderosa  pine).  For  example, 
"site  index  60"  for  ponderosa  pine  means  that 
the  height  of  dominant  and  codominant  trees  in 
the  area  average  or  will  average  60  feet  in  100 
years. 


tality  (mortality  is  subtracted  from  gross 
growth  to  determine  net  growth).  Less  than 
6  cubic  feet  per  acre  is  lost  annually  to  mor- 
tality. This  is  the  lowest  of  the  Rocky  Moun- 
tain States,  the  average  for  which  is  15 
cubic  feet  per  acre  per  year. 

The  principal  reason  for  Arizona's  low 
mortality  rate  is  that  mature  trees  have 
been  harvested  before  they  died.  This  re- 
sulted from  the  widespread  selective  logging 
in  the  past  made  possible  by  the  State's 
relatively  accessible  timber  stands.  Arizona's 
overmature  stands,  consequently,  are  not  as 
decadent  as  old  growth  stands  in  most  of  the 
other  Rocky  Mountain  States.  This  is  im- 
portant because  52  percent  of  the  State's 
sawtimber  stands  is  classed  as  old  growth. 

Although  Arizona's  present  net  growth 
rate  is  impressive  when  compared  with  other 
Rocky  Mountain  States  this  is  still  only 
roughly  one-half  of  its  potential  yield.  The 
inherent  capacity  of  the  State's  commercial 
forest  lands  to  grow  wood  is  estimated  to 
average  43  cubic  feet  per  acre  per  year.'  Yield 
is  the  volume  of  wood  that  could  be  grown 
every  year  if  all  stands  had  an  optimum 
distribution  of  age  classes  and  were  fully 
stocked  and  adequately  protected.  Because 
these  ideal  conditions  do  not  exist  presently, 
and  probably  will  not  exist  for  a  long  time, 
potential  yield  remains  a  goal  toward  which 
forest  managers  aim. 


''Estimate  developed  for  ponderosa  pine  by 
relating  measurements  of  height  and  age  of  sam- 
ple dominant  and  codominant  trees  to  yield  in- 
forynation  shown  in  U.  S.  Dep.  Agr.  Tech.  Bull. 
630,  "Yield  of  even-aged  stands  of  ponderosa  pine," 
by  Walter  H.  Meyer,  1938,  rev.  1961.  Yields  cor- 
respond to  the  mean  annual  growth  of  sound, 
live  trees  5  inches  d.b.h.  and  larger  (not  including 
thinnings)  attainable  in  fully  stocked  stands  at 
culmination  of  mean  annual  increment.  The  aver- 
age estimate  of  43  cubic  feet  per  acre  per  year 
for  the  entire  commercial  forest  is  based  on  the 
assumption  that  potential  yields  of  all  species 
are  the  same  as  for  ponderosa  pine  and  is  prob- 
ably a  conservative  estimate. 


The  area  of  commercial  forest  land  with- 
in productivity  classes  and  the  estimated  po- 
tential yield  of  all  sound,  live  trees  from  each 
are  shown  below : 


roductivitj 
class 

Cubic  feet 
per  acre 

Area 

M  acres 

Percent 
of  total 

Estimated 

potential 

yield 

M'  cubic 
feet 

85-120 

56 

1 

5,748 

50-85 

880 

22 

59,405 

20-50 

3,041 

77 

106,424 

Total     3,977 


100 


171,577 


The  total  potential  annual  yield  of  saw- 
timber  is  estimated  to  be  617  million  board 
feet  or  169  board  feet  per  acre.  The  above 
potentials  will  be  pushed  even  higher  to  the 
extent  that  trees  are  harvested  before  they 
are  lost  through  mortality.  Sawtimber  yields 
can  be  increased  beyond  the  potentials  cited 
above  by  thinning  and  other  cultural  work 
that  will  improve  size  and  growth  of  trees. 

Large  areas,  such  as  northern  Idaho  and 
western  Montana,  undoubtedly  have  much 
higher  potentials  than  Arizona,  but  no  reli- 
able comparisons  can  be  made  until  better 
data  are  available  for  these  areas. 

Destructive  agents  kill  114  million  board  feet 
of  sawtimber  a  year 

Nearly  114  million  board  feet  of  sawtim- 
ber trees  are  killed  annually  by  disease,  in- 
sects, fire,  vertebrate  animals,  and  other 
agents.  This  volume  is  equivalent  to  25  per- 
cent of  the  gross  growth  of  sawtimber.  In 
addition,  some  of  these  destructive  agents 
cause  a  reduction  in  growth  rates  and  some- 
times in  tree  quality.  This  retarding  effect 
on  tree  growth  is  a  big  factor  in  holding 
down  net  growth  of  the  forest. 

Among  the  many  diseases  which  attack 
forest  trees  in  Arizona,  dwarfmistletoe  has 
the  most  damaging  effect.  This  parasite  is 
found  principally  on  ponderosa  pine  and 
Douglas-fir  and  is  widespread  throughout 
their  ranges.  A  recent  survey  in  Arizona  and 
New   Mexico    (Andrews  and   Daniels    1960) 


found  dwarfmistletoe  present  on  36  percent 
of  the  plots  examined  in  the  ponderosa  pine 
type  and  on  nearly  one-half  the  Douglas-fir 
plots.  In  Arizona,  dwarfmistletoe  was  found 
to  be  most  abundant  on  the  Apache  National 
Forest  and  the  Fort  Apache  Indian  Reserva- 
tion. It  is  also  severe  on  the  Coconino,  Kai- 
bab,  and  Sitgreaves  National  Forests,  and  to 
a  lesser  extent  on  the  Navajo  Indian  Reser- 
vation. 

The  survey  mentioned  above  found  infec- 
tion in  ponderosa  pine  to  be  more  abundant 
as  well  as  more  severe  in  virgin  than  in  cut- 
over  stands.  Lightly  infected  virgin  ponder- 
osa pine  stands  averaged  6,620  board  feet 
per  acre  compared  with  5,470  board  feet  per 
acre  in  moderately  infected  stands  —  a  17- 
percent  reduction  in  yield. 

Western  red  rot  is  another  damaging  dis- 
ease in  Arizona's  ponderosa  pine  forests. 
This  fungus-caused  heart  rot  is  by  far  the 
greatest  single  cause  of  the  20  percent  or 
more  cull  that  is  commonly  found  in  virgin 
stands  (Pearson  1950).  The  disease  is  found 
principally  in  trees  over  150  years  old.  Red 
rot  probably  will  become  less  prevalent  as 
these  stands  are  brought  under  management 
and  most  trees  are  harvested  at  ages  less 
than  150  years. 

Other  diseases  are  of  less  economic  im- 
portance although  one,  a  species  of  root  rot, 
has  the  potential  for  being  the  most  destruc- 
tive of  all  diseases  in  ponderosa  pine  stands. 
Paintbrush  blister  rust  kills  ponderosa  pine 
trees  and  also  reduces  growth.  Needle  blights 
slow  the  growth  of  Douglas-fir,  and  aspen 
is  afflicted  with  stem  cankers.  Broom  rusts 
are  destructive  in  the  fir-spruce  type. 

Although  losses  from  insects  could  be 
extreme  in  Arizona  —  a  State  dominated 
by  one  tree  species  —  there  is  relatively  little 
damage  at  present.  This  is  partly  attribut- 
able to  the  extensive  logging  of  the  past 
that  accounts  for  the  general  absence  of 
widespread  areas  of  decadent,  overmature 
timber. 

Among  the  insects  that  are  currently  ac- 
tive, bark  beetles  cause  most  of  the  damage. 


Growth  rates  are  diminished  by  these  in- 
sects and  severe  attacks  result  in  death  of 
the  trees.  Control  efforts  generally  include 
salvage  logging  and  disposal  of  slash  to  pre- 
vent further  insect  population  buildups.  One 
bark  beetle,  the  Douglas-fir  beetle,  causes 
significant  loss  in  Douglas-fir  throughout  the 
State  —  especially  on  the  Kaibab  National 
Forest.  New  outbreaks  of  the  Arizona  five- 
spined  ips  occurred  on  the  Prescott  National 
Forest  in  1964  and  killed  ponderosa  pine  in 
a  heavily  used  recreation  area.  The  white 
fir  needle  miner,  previously  unrecorded  in 
the  Southwest,"  damaged  several  thousand 
acres  of  white  fir  stands  on  the  Kaibab  Pla- 
teau during  1964.  Aspen  was  defoliated  by 
the  Great  Basin  tent  caterpillar  in  small 
areas  over  northern  Arizona  during  the  same 
year. 


"In  this  report  the  Southwest  includes  Arizona 
and  New  Mexico. 


Severe  infection  of  dwarfmistletoe  on  a  pon- 
derosa pine  in  the  Coconino  Notional  Forest. 
Dead  branches  and  holes  in  the  crown  of  the 
tree  shown  above  indicate  reduced  vigor  and 
growth.  "Witches  brooms,"  such  as  those  seen 
here,  are  also  characteristic  and  cause  the  tree 
to  grow  stouter  limbs  to  support  them.  This  re- 
sults in  larger  knots  in  lumber  sawn  from  in- 
fected trees. 
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Ponderosa  pine  stand  of  mixed-age  classes  on  the  Fort  Apache  Indian  Reservation.  The  old- 
growth  trees  in  the  background  average  20  inches  d.b.h.  and  about  70  feet  tall.  The  seedlings  and 
saplings  in  the  foreground  range  from  3  to  5  feet  tall.  Large  poles  and  young-growth  sawtimber  are 
largely  missing  in  this  part  of  the  stand.  The  area  of  these  two  stand-size  classes  is  rather  small  over 
much  of  Arizona. 
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Ponderosa   pine  dominates  the  commercial 
timber  resource 

Ponderosa  pine  predominates  on  3,657,600 
acres  or  92  percent  of  the  State's  commercial 
forest  land.  It  grows  in  many  areas  of  the 
State,  but  the  bulk  of  the  type  is  found  on 
the  Mogollon  Plateau  in  central  Arizona 
where  it  grows  as  an  unbroken  stand  for 
nearly  225  miles.  Apache  pine.  Chihuahua 
pine,  and  Arizona  pine  replace  ponderosa 
pine  in  the  mountains  of  the  extreme  south- 
ern portion  of  the  State.  These  species,  which 
closely  resemble  ponderosa  pine,  are  grouped 
with  ponderosa  pine  in  this  report.  Douglas- 
fir,  Gambel  oak,  limber  pine,  and  pinyon  pine 
are  the  species  usually  associated  with  pon- 
derosa pine. 

In  the  Southwest,  ponderosa  pine  is  usu- 
ally classed  into  two  broad  categories  — 
blackjack  and  yellow  pines.  The  former, 
usually  less  than  150  years  in  age,  have  dark 
bark  and  relatively  rapid  taper.  After  a 
rain  the  bark  appears  nearly  black  until  it 
has  dried  —  hence  the  name.  Yellow  pines, 
on  the  other  hand,  usually  exceed  150  years 
in  age  and  have  yellowish  bark,  often  in 
broad,  flat  plates.  Their  crowns  are  usually 
rounded,  indicating  that  full  height  growth 
has  been  reached. 

There  is  about  22.9  billion  board  feet  of 
ponderosa  pine  sawtimber  in  Arizona,  which 
is  85  percent  of  all  the  sawtimber  on  com- 
mercial forest  land  in  the  State.  About  one- 
half  of  the  area  of  ponderosa  pine  sawtimber 
stands  is  old  growth;  i.e.,  more  than  120 
years  old. 

Since  1869,  about  95  percent  of  the  lum- 
ber sawed  in  Arizona  has  been  ponderosa 
pine.  There  are  no  records  to  indicate  that 
lumber  of  any  other  species  was  produced 


until  1899  (Steer  1948).  In  1962,  ponderosa 
pine  accounted  for  279  million  board  feet  or 
86  percent  of  the  State's  lumber  production 
and  about  80  percent  of  the  total  roundwood 
harvest.  The  continued  heavy  use  of  pon- 
derosa pine  is  partly  due  to  the  easy  acces- 
sibility of  many  pine  stands.  In  addition,  the 
wood  produced  by  this  species  is  among  the 
best  for  all-around  use.  Intermediate  grades 
of  lumber  are  used  for  framework,  sheath- 
ing, and  subflooring,  the  better  grades  for 
siding,  and  the  highest  grades  for  window 
sash,  doors,  and  interior  finish.  All  the  pulp- 
wood  produced  in  Arizona  during  1962  — 
nearly  8  million  cubic  feet  —  was  ponderosa 
pine.  Railroad  ties,  mine  timbers,  and  utility 
poles  are  other  products  made  from  ponder- 
osa pine. 

Recreation  use  is  heavy  in  the  ponderosa 
pine  type.  Cattle  and  sheep  grazing  is  also 
important  in  this  type,  especially  in  open- 
ings and  meadows  within  the  timber. 

As  mentioned  in  the  caption  on  the  oppo- 
site page,  intermediate  size  classes  —  large 
pole  and  young-growth  sawtimber  stands  — 
are  present  in  less  than  desirable  numbers 
over  much  of  the  ponderosa  pine  type.  Pole- 
timber  stands  of  all  forest  types  represent 
3  percent  of  the  commercial  forest  area  — 
about  128,000  acres.  This  uneven  distribu- 
tion of  area  of  size  classes  complicates  tim- 
ber management  planning.  More  intermedi- 
ate-sized trees,  which  are  presently  in  short 
supply,  are  needed  to  insure  that  a  sufficient 
number  of  merchantable-sized  trees  is  avail- 
able in  the  future  to  maintain  the  current 
level  of  cutting  of  ponderosa  pine.  Thinnings 
are  being  made  over  wide  areas  to  accelerate 
the  growth  rates  of  saplings  and  small  poles 
and  move  these  trees  more  rapidly  into  the 
larger  size  classes. 
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Stand  of  Douglas-fir  small  sawtimber  at  an  elevation    of    8,500    feet    on    the    Apache    National 
Forest.   These   trees   average   80   feet   in   height   and   are   mature. 
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Douglas-fir  covers  the  second  largest 
area  among  timber  types 

The  Douglas-fir  type  predominates  on  129,- 
900  acres  (about  3  percent  of  the  commercial 
forest).  This  type  is  found  principally  on 
scattered  locations  in  northern  Arizona — in  the 
White,  Chuska,  and  San  Francisco  Mountains, 
and  on  the  Kaibab  Plateau.  The  forest-type 
map  in  the  Appendix  does  not  show  a  Douglas- 
fir  type  because  the  map  scale  does  not  permit 
areas  so  small  to  be  shown.  This  type  gener- 
ally is  found  in  a  band  between  the  ponderosa 
pine  and  fir-spruce  types.  All  of  it  is  in  public 
ownership. 

Several  different  species  make  up  this 
type.  Although  Douglas-fir  is  the  predomi- 
nant species,  white  fir  accounts  for  most  of 
the  volume  in  some  stands.  Engelmann 
spruce,  subalpine  fir,  limber  pine,  ponderosa 
pine,  and  quaking  aspen  are  also  found  in 
this  type. 

Practically  all  of  the  type  is  in  sawtimber 
stands.  Less  than  500  acres  are  classed  as 
either  poletimber  or  sapling-seedling  stands. 
The  volume  in  uncut  sawtimber  stands  varies 
greatly  but  it  probably  averages  about  15,000 


board  feet  per  acre  (Krauch  1956).  There 
are  large  areas  of  Douglas-fir  in  old-growth, 
decadent  stands  as  evidenced  by  the  estimate 
that  annual  mortality  of  Douglas-fir  exceeds 
growth  by  nearly  12  million  board  feet. 
This  is  largely  due  to  the  fact  that  there 
has  not  been  much  logging  in  this  relatively 
inaccessible  type  until  recent  years.  Since  the 
earliest  logging  of  Douglas-fir  lands  (about 
1900),  slightly  more  than  3  percent  of  the 
lumber  produced  in  Arizona  has  been  Doug- 
las-fir. In  1962,  however,  Douglas-fir  account- 
ed for  7.2  percent  of  the  lumber  sawn.  Doug- 
las-fir is  used  for  lumber,  flooring,  railroad 
ties,  and  mine  timbers. 

The  Douglas-fir  type  is  highly  important 
as  a  protective  cover  for  watersheds.  This 
type  grows  on  a  substantial  portion  of  the 
most  rugged  mountainous  country  from 
which  most  of  Arizona's  surface  water  sup- 
ply originates,  primarily  from  snowmelt. 

The  Douglas-fir  type,  which  is  found  in 
high  country,  is  used  extensively  for  recrea- 
tion. Many  summer  homes  are  built  there 
and  some  of  the  best  big  game  hunting 
and  winter  sports  areas  are  in  this  forest 
type. 
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An  aspen  stand  with  an  understory  of  Douglas-fir  and  white  fir  growing  at  about  9,000  feet. 
The  aspen  trees  provide  the  shade  that  is  required  for  establishment  of  conifers,  which  will  ultimately 
replace  the  aspen  unless  fire  or  other  destructive  agents  alter  this  natural  plant  succession.  The 
photo  also  shows  an  area  of  the  fir-spruce  type  higher  up  on  the  slopes  of  Humphrey's  Peak,  tallest  of 
the  San   Francisco   Peaks,   on   the  Coconino   National  Forest. 
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Untapped  aspen  resource 
fills  other  vital  needs 


The  aspen  type  covers  about  79,000  acres, 
or  2  percent  of  the  commercial  forest  in 
Arizona.  This  species  generally  is  found  on 
most  of  the  same  sites  as  Douglas-fir,  al- 
though it  extends  into  both  ponderosa  pine 
and  fir-spruce  types.  It  grows  best  on  moist 
sites  and  frequently  occupies  natural  drain- 
age channels  and  the  toes  of  slopes.  The 
aspen  type  is  a  temporary  cover  on  some 
lands — it  usually  becomes  established  after 
fire  or  logging  and  is  later  invaded  by  coni- 
fers. A  large  proportion  of  the  present  aspen 
stands  on  Mt.  Baldy  in  the  White  Mountains 
developed  after  extensive  fires  in  the  early 
years  of  this  century  (Arizona  Watershed 
Program  Staff  1956). 

The  area  of  commercial  aspen  type  is 
about  equally  divided  between  sawtimber 
and  poletimber  stands  —  46  percent  and  49 
percent  respectively.  Only  5  percent  is  classed 
as  sapling  and  seedling  stands.  Seventy  per- 
cent of  this  type  is  publicly  owned,  but  the 
24,000  acres  of  privately  owned  aspen  rep- 


resent 14  percent  of  all  commercial  forest 
in  private  ownership. 

Aspen  wood  has  many  desirable  proper- 
ties, but  its  use  in  Arizona  has  been  minor 
and  limited  principally  to  production  of  ex- 
celsior and  fuelwood.  Practically  no  lumber 
has  been  produced  from  aspen.  It  could  be- 
come a  significantly  important  source  of 
fiber  if  interest  in  pulping  the  species  de- 
velops. 

However,  the  aspen  forest  is  important 
in  a  number  of  other  ways.  Its  value  as  a 
watershed-protecting  cover  is  high  and  it  is 
considered  an  important  soil-building  type. 
The  aspen  suckers  and  associated  vegetation 
that  usually  develop  rapidly  and  abundantly 
following  fire  or  heavy  cutting  are  valued 
forage  for  domestic  livestock  and  big  game 
animals.  The  aspen  forest  also  provides  a 
nurse  crop  under  which  commercially  impor- 
tant species  can  become  established.  Aspen 
trees  are  outstanding  esthetically,  and  many 
recreation  areas  are  dominated  by  them.  Their 
well-known,  golden  fall  foliage  is  enjoyed  by 
many,  some  of  whom  get  no  closer  to  the 
forest  than  an  occasional  Sunday  drive. 
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Fir-spruce  type  at  about  10,000  feet  in  elevation  near  Snow  Bowl  Winter  Sports  Area  on  the 
Coconino  National  Forest.  These  young  growth  sawtimber  trees  average  12  inches  d.b.h.  and  70  feet 
in  height. 
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Timberline  location  obstacle  to  utilization 
of  fir-spruce  type 

The  fir-spruce  type  grows  at  higher  ele- 
vations than  any  other  commercial  forest 
type  in  Arizona.  It  is  found  just  below  tim- 
berline and  constitutes  3  percent  of  the  com- 
mercial forest  area,  or  110,300  acres.  Engel- 
mann  spruce,  subalpine  fir,  and  corkbark  fir 
are  characteristic  of  the  type,  although 
Douglas-fir,  white  fir,  and  aspen  are  fairly 
common.  All  of  this  type  is  publicly  owned. 
All  but  about  1,000  acres  of  the  fir-spruce 
type  is  in  sawtimber  stands.  Engelmann 
spruce  makes  up  5  percent  (1.2  billion  board 
feet)  of  the  State's  sawtimber  volume  and 
the  true  firs"  3  percent  (0.9  billion  board 
feet) . 

Until  the  late  1940's,  only  a  negligible 
amount  of  lumber  was  produced  in  Arizona 
from  either  spruce  or  the  true  firs.  Since 
then,  the  volume  of  lumber  produced  from 
these  species  has  increased  rapidly.  How- 
ever, it  still  represents  a  minor  part  of  the 
State's  output.  In  1962,  the  nearly  18  mil- 
lion board  feet  sawn  from  true  firs  and  5 


^°White,  subalpine,  and  corkbark  firs. 


million  board  feet  sawn  from  Engelmann 
spruce  represented  less  than  6  percent  and 
2  percent,  respectively,  of  all  lumber  pro- 
duced in  Arizona. 

The  fir-spruce  forest  grows  on  the  most 
inaccessible  sites  and  on  the  most  rugged 
topography  within  the  commercial  forest. 
Road  construction  is  difficult  and  expensive 
under  these  conditions.  These  are  the  pri- 
mary reasons  why  the  fir-spruce  type  has 
not  been  harvested  extensively. 

Water  yields  are  greater  in  the  fir-spruce 
forest  than  in  any  other  forest  type  be- 
cause the  greatest  precipitation  falls  at  the 
higher  elevation.  Annual  precipitation  in  this 
type  averages  30  to  35  inches  of  water,  60 
percent  of  which  is  from  snow.  This  com- 
pares with  the  annual  precipitation  in  the 
ponderosa  pine  type  of  about  19  to  25  inches 
of  water.  The  watershed  protection  value  of 
the  fir-spruce  forest  is  understandably  high. 

Fir-spruce  lands  provide  important  sum- 
mer range  for  big  game  and  also  offer  recrea- 
tional opportunities  for  high  altitude  lake 
and  stream  fishing,  as  well  as  winter  sports. 
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THE  FOREST  (N  USE 


Arizona's  21  million  acres  of  forest  lands 
have  been  used  ever  since  there  has  been 
someone  to  use  them.  Primitive  Indian  tribes 
made  use  of  products  from  the  forest  as 
did  the  Spanish  explorers  and  missionaries 
and,  later,  the  American  mountain  men  and 
settlers.  Then,  as  now,  these  forests  had 
more  than  one  use.  Today  people  in  the 
parched  lowlands  rely  heavily  on  water  pro- 
duced in  the  forested  high  country.  Many 
acres  within  the  forest  provide  forage  and 
browse  for  livestock  and  wildlife.  Trees  have 
been  felled  and  used  from  much  of  the  com- 
mercial forest.  Almost  all  of  the  forest  is 


open  to  the  public  for  a  wide  variety  of  out- 
door recreation. 

Below  is  a  view  of  the  Apache  National 
Forest  taken  from  near  the  top  of  Baldy  Peak 
in  the  Mt.  Baldy  Primitive  Area.  The  second 
highest  peak  in  Arizona  (1  1,590  feet),  Baldy  Peak 
provides  visitors  a  unique  perspective  of  the 
timber,  lakes,  streams,  meadows,  and  grassy 
openings  found  on  the  surrounding  slopes.  The 
dynamic  plant  and  animal  community  that 
makes  up  the  forest  presents  challenging  prob- 
lems to  land  managers  who  are  charged  with 
planning  wise  resource  use. 
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I*  Forest  runoff  plays  critical  role  In  meeting 
I  State's  increasing  water  needs 

i  The  rapid  burgeoning  of  Arizona's  popu- 
lation and  economy  and  the  resulting  strident 
demands  for  more  water  attach  particular 
importance  to  the  State's  forested  water- 
sheds. Water  from  the  forests  has  always 
been  vital  to  the  very  existence  of  people  in 
the  arid  lowlands.  This  is  indicated  by  re- 
mains of  ancient  irrigation  canals  used  by 
the  Hohokam  Indians  to  wrest  a  living  from 
the  desert  near  Phoenix  about  200  B.C.  Irri- 
gation has  traditionally  consumed  far  more 
water  than  any  other  use.  Even  today,  agri- 


culture accounts  for  about  95  percent  of  the 
estimated  6.6  million  acre-feet  of  surface 
and  ground  water  consumed  annually  in  the 
State  (U.  S.  Senate  1960).  Now,  however, 
increasing  amounts  are  needed  for  urban  and 
industrial  uses.  Between  1950  and  1960, 
Phoenix's  population  quadrupled  and  Tuc- 
son's increased  nearly  five  times.  As  a  result, 
the  rate  of  water  use  by  municipalities  and 
industry  is  increasing  about  eight  times  fast- 
er than  that  of  crop  irrigation.  Today,  the 
State's  need  for  water  is  critical,  and  future 
growth  is  largely  dependent  on  the  availa- 
bility of  water.  .    ..    ,,  .., 


I  Runoff  from  melting  snow  in  the  ponderoso  pine  type  swells  Beaver  Creek  on  the  Coconino  Na- 

tional  Forest   (left).   Nearly  all   surface   water  flows  are  impounded  in  Arizona  and  are  serving  some 
useful  purpose  such  as  irrigation  (right). 
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AVERAGE  ANNUAL  RUNOFF  -  ARIZONA 
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Based  on  an  unpublished  map  by  J.  H.  Dorroh,  Jr.,  Soil  Conservation  Service 
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Arizona's  forest  lands  play  a  big  role  in 
providing  water  to  the  consumer.  Much  of 
the  2.1  million  acre-feet  of  surface  water 
consumed  annually  originates  within  the 
State  as  runoff  from  the  relatively  high 
water-yielding  forest. 

In  general,  precipitation  and  resulting 
water  yields  per  acre  are  greatest  for  forest 
types  at  high  elevations.  The  Forest  Service 
in  the  Southwestern  Region  made  the  fol- 
lowing conservative  estimates  of  water  yield 
by  forest  types  on  National  Forests: 


Forest  type 

Average 

annual  runoff' 

Inches 

Fir-spruce  and 

Douglas-fir 

4.7 

Ponderosa  pine 

2.8 

Pinyon-juniper 

1.1 

Average" 

1.7 

^Runoff  estimates  made  by  George  D.  Harda- 
way  of  the  Regional  Forester's  staff,  U.  S.  Forest 
Service,  Southwestern  Region,  Albuquerque,  Neiv 
Mexico. 

'Average  weighted  according  to  area  of  forest 
types. 

About  80  million  acre-feet  of  precipitation 
fall  annually  in  Arizona  (U.  S.  Senate  1960). 
Of  the  large  amount  of  this  water  used  and 
then  transpired  into  the  atmosphere  by  plants, 
approximately  4.2  million  acre-feet  are  used 
by  timber  and  forage  crops  alone.  If  research 
can  point  the  way  toward  better  use  of  a  por- 
tion of  this  water,  the  contribution  to  Ariz- 
ona's economy  will  be  invaluable. 

An  important  part  of  present  research 
is  the  work  being  done  to  determine  the 
effects  of  various  kinds  of  land  treatment 
practices  on  water  yield  and  other  resource 
uses.  Such  practices  as  converting  pinyon- 
juniper  and  ponderosa  pine  stands  to  grass, 
intensive  thinning  of  ponderosa  pine,  clear- 
cutting  pine  and  fir  timber  in  moist  stream 
bottoms,  and  prescribed  burning  of  chaparral 
and  ponderosa  pine  show  promise  for  in- 
creasing water  yield.  However,  the  same 
population  increase  that  has  brought  greater 
demands  on  the  water  resource  has  brought 


greater  demands  on  other  resources  as  well. 
Recreation,  timber,  and  forage  uses  of  the 
forest  also  will  be  affected  by  vegetative 
manipulation.  Land  managers  must  consider 
these  values,  too,  and  weigh  carefully  the 
advantages  and  disadvantages  to  each  re- 
source. 

Modern  range  management  replaces 
destructive  overgrazing  of  past 

Livestock  have  grazed  intermittently  on 
Arizona's  forest  range  since  1540  when 
Coronado  brought  with  him  1,000  horses, 
500  cattle,  and  5,000  sheep.  Before  that, 
deer,  elk,  bear,  and  antelope  found  forage 
and  browse  on  these  lands  —  principally 
chaparral,  pinyon-juniper,  and  ponderosa 
pine  lands.  Spanish  missions  became  live- 
stock centers  about  1700  and  by  1880  large 
cattle  companies  began  intensive  use  of  the 
range.  Following  recovery  from  the  depres- 
sion of  1873  the  cattle  industry  expanded 
rapidly  and  by  1883  the  number  of  livestock 
brought  into  the  State  had  reached  large 
proportions.  Ranges  that  for  permanent  and 
regular  use  would  have  been  overstocked 
with  one  cow  to  every^lOO  acres  were  over- 
loaded until  they  carried  one  cow  to  every 
10  acres. 

The  attendant  overgrazing  from  this  un- 
restricted use  of  the  range  had  disastrous 
effects.  Starvation  of  cattle  on  the  depleted 
ranges  followed  the  drought  years  of  1893- 
94.  It  was  estimated  that  over  250,000  cattle 
out  of  about  800,000  perished  on  the  Ari- 
zona range  during  the  period  1891-94 
(Thornber  1910) .  Much  of  the  thin  layer  of 
topsoil  on  grazed  lands  was  lost  through 
sheet  and  gully  erosion,  and  with  it  the 
ability  of  the  range  to  produce  maximum 
yields  of  forage.  Also,  overgrazing  may  have 
favored  expansion  of  the  pinyon-juniper 
type. 

The  establishment  of  the  National  For- 
ests and  government  controls  on  the  public 
domain  brought  a  degree  of  stability  to  the 
livestock  industry.  Figures  on  the  number 
of  livestock  permitted  to  graze  on  the  Na- 
tional Forests  of  Arizona  are  indicative  of 
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Cattle  grazing  on  for- 
est range  in  the  Apache 
National  Forest.  Live- 
stock must  be  fenced  out 
of  forest  plantations  un- 
til the  young  trees  are 
no  longer  susceptible  to 
browsing  damage.  This 
is  a  necessary  action  if 
grazing  and  timber  use 
of  the  forest  are  to  re- 
main compatible. 
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the  trend  of  use  since  1910.  These  data  show 
that  cattle  numbers  peaked  during  World 
War  I  when  the  demand  for  meat  intensified 
range  use.  The  367,000  cattle  on  National 
Forest  ranges  in  1918  thinned  to  141,000  in 
1963  —  a  decline  of  62  percent.  Sheep,  which 
were  brought  into  the  State  in  large  numbers 
after  the  collapse  of  the  cattle  boom,  reached 
a  peak  on  the  National  Forests  in  1912.  In 
that  year  there  were  454,000  sheep  —  nearly 
eight  times  as  many  as  the  57,000  permitted 
in  1963. 

■  Grazing  practices  have  improved  meas- 
urably since  the  days  of  unrestricted  range 
use.  Present  livestock  use  of  the  forest  range 
involves  consideration  of  timber,  water,  rec- 
reation, and  wildlife  values  of  the  land.  Con- 
siderable effort  has  been  put  into  rehabili- 
tating depleted  ranges  and  in  making  others 
more  productive.  The  Bureau  of  Land  Man- 
agement, the  Bureau  of  Indian  Affairs,  and 
the  Forest  Service  —  the  principal  adminis- 
trators of  the  public  range  —  all  have  pro- 


grams of  range  improvement  which  benefit 
both  livestock  and  wildlife.  In  1963,  for  ex- 
ample, the  Forest  Service  seeded  nearly 
26,000  acres  to  desirable  grasses  and  eradi- 
cated undesirable  plants  on  another  18,000 
acres  in  Arizona's  National  Forests.  During 
the  same  year,  270  miles  of  range  fences  and 
191  stock  ponds  and  reservoirs  were  con- 
structed to  permit  better  distribution  of  live- 
stock. Much  of  this  work  was  accomplished 
as  a  cooperative  effort  between  the  grazing 
permit  holder  and  the  Forest  Service.  Proj- 
ects to  improve  wildlife  habitat  are  some- 
times undertaken  jointly  with  the  Arizona 
Game  and  Fish  Department. 

Rate  of  recreation  use  is  climbing  rapidly 

Arizonians,  like  other  Americans,  are 
taking  to  the  outdoors  in  ever-increasing 
numbers  in  pursuit  of  recreation.  The  desire 
to  escape  the  summer  heat  of  the  desert 
cities  is  a  compelling  reason  to  seek  out  the 
higher,   cooler  forest.   The   Tonto   National 
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A  family  enjoys  a 
campground  at  Woods 
Canyon  Lake  on  the 
Sitgreaves  National  For- 
est. This  is  one  of  more 
than  190  public  camp- 
grounds in  the  State. 
The  manmade  lake  was 
constructed  by  the  Ari- 
zona Game  and  Fish 
Department  and  pro- 
vides boating,  fishing, 
and  swimming  to  recre- 
ationists.  Campground 
facilities  were  construct- 
ed by  the  U.S.  Forest 
Service. 


Forest,  which  is  the  most  accessible  forest 
area  to  residents  of  Phoenix,  received  2.4 
milHon  recreation  visits  in  1963  and  ranked 
twentieth  among  the  154  National  Forests  in 
the  country  in  volume  of  recreation  use. 

Since  World  War  II,  the  number  of  rec- 
reation visits  to  Arizona's  National  Forests 
has  climbed  at  a  rate  about  double  that  of 
the  Mountain  States  average."'  Such  visits  in 
1963  were  nearly  16  times  the  figure  for 
1946.  Several  other  Mountain  States  had 
more  recreation  visits  than  Arizona  in  1963, 
but  none  had  experienced  as  great  an  in- 
crease when  compared  with  1946.  Recreation 
visits  to  Arizona's  National  Forests  ac- 
counted for  less  than  8  percent  of  all  such 


"^National  Forest  statistics  on  number  of  rec- 
reation visits  are  used  here  and  elsewhere  in  this 
report  for  two  reasons:  (1)  they  are  practically 
the  only  data  available  for  forest  land  as  distin- 
guished from  all  lands  that  are  used  for  outdoor 
recreation,  and  (2)  they  permit  ready  compari- 
sons among  States. 


visits  in  the  Mountain  States  in   1946;  by 
1960  Arizona's  share  reached  15  percent. 

The  following  tabulation  shows  the  num- 
ber of  recreation  visits  to  National  Forests 
in  1946  and  1963  for  each  of  the  Rocky 
Mountain  States: 


State 


1946 


1963 


Arizona 

477,000 

7,457,000 

Colorado 

1,449,000 

12,460,000 

Idaho 

719,000 

4,561,000 

Montana 

547,000 

6,654,000 

Nevada 

102,000 

817,000 

New  Mexico 

336,000 

4,940,000 

Utah 

2,261,000 

8,882,000 

Wyoming 

402,000 

4,006,000 

Total 

6,293,000 

49,777,000 

Arizona's  swelling  population  accounts 
for  part  of  this  rise.  Other  factors  include 
the  increasing  mobility,  affluence,  and  free 
time  of  the  public.  In   1960  the  census  of 
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the  State  showed  1,302,161  residents  —  an 
increase  of  74  percent  over  the  1950  figure 
of  749,587  persons.  This  compares  with  a 
national  population  increase  of  19  percent 
during  the  same  period. 

All  forms  of  forest  recreation  have  in- 
creased since  1946,  some  much  more  than 
others.  As  indicated  by  the  chart  below,  pic- 
nicking and  camping  have  become  especially 
popular  in  Arizona  in  recent  years.  The  num- 
bers of  visits  to  Arizona's  National  Forests 
in  1946  and  1963  by  class  of  use  were  as 
follows : 


1946 


1963 


Campgrounds 

75,470 

1,032,800 

Picnic  sites 

140,575 

2,372,100 

Winter  sports  sites 

12,292 

135,200 

Organization  camps 

10,320 

58,800 

Hotels  or  resorts 

88,801 

328,100 

Recreation  residences 

5,257 

61,500 

Wilderness  areas 

2,353 

14,500 

Other  forest  areas 

141,523 

3,454,000 

Total 

476,591 

7,457,000 

Recreation  use  of  forest  lands  other  than 
the  National  Forests  has  also  increased 
sharply  in  recent  years.  The  National  Park 
Service,  Fish  and  Wildlife  Service,  Navajo 
Tribal  Parks  Commission,  and  Arizona  State 
Park  Board  all  have  active  programs  for 
forest  recreation. 

Hunting  and  fishing  use  of  the  forest,  on 
the  upswing  in  every  State,  is  high  in  Ari- 
zona. Roughly  one  out  of  five  Arizona  resi- 
dents 12  years  or  older  participated  in  the 
sport  during  1960  (Davis  1962).  Fishermen 
paid  over  one  million  visits  to  waters  in  the 
National  Forests  in  1963.  This  represents  an 
increase  of  21  times  the  1946  use,  which  was 
far  above  the  Mountain  States  average  rate 
of  increase  (7  times).  The  316,000  visits  by 
hunters  in  1963  represent  a  tenfold  gain 
over  the  number  in  1946  compared  with  a 
Mountain  States  average  increase  of  eight 
times  during  this  period.  An  estimated 
27,000  deer,  elk,  antelope,  javelinas,  and 
wild  turkeys  were  harvested  from  Arizona's 
National  Forests  in  1963. 
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The  amount  of  spending  generated  by 
hunting,  fishing,  and  other  forest  recreation 
is  an  important  addition  to  the  economy  of 
the  State  (Davis  1962).  For  example,  esti- 
mates for  1960  indicate  that  big  game  hunt- 
ers spent  a  total  of  more  than  $8.3  million 
during  the  year  for  lodging,  additional  food, 
special  clothing,  sporting  equipment,  and 
transportation.  Cold  water  (trout)  fishing — 
a  large  share  of  which  is  done  in  the  streams 
and  lakes  within  the  forest — contributed  an- 
other $12.2  million  for  the  above  items. 
Spending  by  out-of-State  residents  amounted 
to  nearly  5  percent  of  the  big  game  hunting 
expenditures  and  almost  9  percent  of  the 
trout  fishing  expenditures. 

Arizona's  rate  of  timber  harvest  is  highest 
of  the  Mountain  States 

Timber  harvesting  in  Arizona's  forests 
has  a  history  of  long  and  fairly  heavy  use. 
As  demand  for  Arizona  wood  increased,  par- 
ticularly since  World  War  II,  early  selective 
logging  practices  gave  way  to  intensified 
management  that  is  among  the  best  in  the 
Mountain  States.  A  concurrent  development 
is  that  Arizona's  cutting  rate  has  become 
the  highest  of  the  Mountain  States. 


In  1962,  65.9  million  cubic  feet  was  har- 
vested from  an  inventory  of  6,091  million 
cubic  feet  of  sound,  live  trees  in  Arizona.  A 
comparison  of  1962  cutting  rates  for  each 
of  the  Mountain  States  follows: 


State 

Percent  of 
inventory  cut 

Arizona 

1.08 

Idaho 

1.02 

Montana 

.83 

New  Mexico 

.60 

Nevada 

.36 

Wyoming 

.29 

Colorado 

.22 

Utah 

.22 

Average 


.69 


Arizona's  saw  log  cutting  rate  was  even 
higher  —  1.5  percent  (404.9  million  board 
feet  from  a  sawtimber  inventory  of  26,951 
million  board  feet).  This  was  also  more  than 
50  percent  greater  than  the  average  for  the 
Rocky  Mountain  States. 

The  first  lumber  produced  in  the  terri- 
tory of  Arizona  was  pitsawed  in  1856  in  the 
Santa  Rita  Mountains  south  of  Tucson.  The 
location  of  the  first  sawmill  in  Arizona  is 
not  definitely  known,  but  according  to  rec- 


Edward  E.  Ayer's 
sawmill  and  crew  in 
1882  in  Flagstaff.  The 
town  of  Flagstaff  devel- 
oped because  of  the  mill, 
which  was  engaged  in 
supplying  the  Mexican 
Central  and  Atlantic 
and  Pacific  Railroad 
companies  with  ties  and 
bridge  timbers.  Sawn 
railroad  ties,  which  could 
be  produced  in  much 
greater  quantities  than 
the  previously  used 
handhewn  ties,  per- 
mitted the  rapid  west- 
ward extension  of  the 
railroad.  Today,  timber 
and  other  forest  uses  ore 
mainstays  in  Flagstaff's 
economy.  (Photo  courte- 
sy of  Arizona  Pioneers' 
Historical   Society.) 


ords  of  the  Arizona  Pioneers'  Historical  So- 
ciety, A.  0.  Noyes  and  George  Lount  built  a 
steampowered  sawmill  near  Prescott  on 
Granite  Creek  in  1864. 

Construction  of  the  transcontinental  rail- 
roads gave  impetus  to  the  sawmill  industry. 
Several  mills  sprang  up  to  produce  bridge 
timbers  and  the  millions  of  railroad  ties 
needed  to  span  the  State.  In  addition,  rail 
transport  opened  new  markets  for  lumber. 
By  1899,  there  were  13  sawmills  in  Arizona 
having  a  combined  production  of  36.2  mil- 
lion board  feet  of  lumber  (Steer  1948).  Dur- 
ing those  early  years  of  development,  a  large 
volume  of  timber  also  was  used  for  house 
logs,  fuelwood,  posts,  poles,  mine  props,  and 
other  roundwood  products. 

In  the  early  1900's  the  larger  lumber 
companies    constructed    their    own    railroad 


facilities  to  transport  saw  logs  from  the 
woods  to  the  mill.  In  order  to  amortize  their 
large  investments  in  track-laying  and  equip- 
ment, these  lumber  companies  found  it  neces- 
sary to  harvest  large  volumes  per  acre.  These 
logging  activities  covered  a  wide  area,  as 
presently  evidenced  by  the  large  stumps 
scattered  over  much  of  the  forested  area  in 
northern  Arizona.  With  the  advent  of  truck 
hauling  of  logs  in  the  1930's,  it  became  eco- 
nomically feasible  to  harvest  smaller  volumes 
per  acre. 

Lumber  production  is  still  the  principal 
timber  industry 

The  number  of  sawmills  in  Arizona  has 
declined  from  a  peak  in  1946  but  lumber 
output  for  the  State  has  increased.  This  has 
obviously  caused  average  production  per  mill 


Reidhead  Lumber  Company  sawmill  in  Show  Low.  This  mill  produces  6  to  7  million  board  feet 
of  lumber  annually  from  logs  harvested  on  National  Forest  and  Indian  lands.  Logs  are  debarked 
before  being  sawed,  and  slabs,  edgings,  and  trim  ends  are  chipped  and  hauled  by  a  contractor 
to  a  pulpmill  35  miles  away.  A  market  for  these  residues  is  a  substantial  benefit  to  sawmills. 


to  rise  as  shown  by  the  following  tabulation 
for  selected  years : 


zona's  sawmills  produced  more  than  1  mil- 
lion board  feet  of  lumber  as  shown  below : 


Number  of 
Year         Sawmills 

1946              66 
1954               31 
1960               38 
1962               28 

Lumber  production 
Total     Per  mill 

Million  board  feet^ 

240.7            3.6 
258.2            8.3 
329.9            8.7 
326.0          11.6 

Sawmill  size  class' 

Thousand  board 
feet  per  year 

Less  than  50 

50  to  199 

200  to  499 

500  to  999 

1,000  to  4,999 

5,000  and  over 

Total 

Number  of 
sawmills 

0 
5 
3 
0 

7 
13 

28 

"^Lumber  tally 

Arizona's  average  production  per  mill 
during  1962  was  higher  than  the  average 
for  the  Mountain  States,  which  was  4.3  million 
board  feet. 

This  trend  toward  fewer  but  larger  and 
more  efficient  mills  has  occurred  throughout 
the  Mountain  States.  In  1962  most  of  Ari- 


'Saw  log  receipts  rather  than  lumber  produc- 
tion were  used  as  the  basis  for  classifying  saw- 
mills because  lumber  production  statistics  were 
not  available  in  sufficient  detail. 

The  map  below  shows  the  distribution 
of  active  sawmills  as  well  as  the  principal 
saw  log  producing  counties  in  1962.  Coconino 


ARIZONA  SAWMILLS  AND  SAW  LOG 
PRODUCTION  1962 

*City 
•  Sawmill  reported  as  operating  in  1962' 

Saw  log  output  by  counties 
(million  board  feet) 


No  reported  production 


Less  than  1 0 


10  to  50 


50  to  1 00 


1 00  to  200 


'^In  addition  to  the  26  mills  shown,  there  were  an  estimated 
two  active  sawmills  in  Arizona,  both  small,  for  which  saw 
log  receipts  were  not  received  in  the  1962  products  survey. 
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LUMBER  PRODUCTION  TRENDS, 
1920-1962' 
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County  was  the  only  county  in  which  more 
than  100  million  board  feet  of  saw  logs  was 
harvested. 

The  trend  of  lumber  output  in  Arizona 
has  closely  paralleled  that  of  the  Mountain 
States  as  illustrated  by  the  graph  on  this 
page  which  also  provides  a  comparison  with 
the  lumber  output  of  the  United  States  since 
1920. 

In  recent  years,  saw  logs  have  comprised 
the  bulk  of  the  harvest  of  timber  products. 
In  1962,  they  made  up  76  percent  of  all 
products.  Round  pulpwood  production  — 
practically  nonexistent  before  1961  —  ranked 
next  to  saw  logs  in  volume  harvested  in 
1962,  constituting  12  percent  of  the  harvest. 
The  output  of  other  roundwood  products  — 
commercial  poles,  round  mine  timbers,  posts, 
fuelwood,  and  miscellaneous  farm  and  in- 
dustrial timbers  —  has  declined  sharply. 
Even  with  the  addition  of  pulpwood,  the 
1962  yield  of  other  roundwood  amounted  to 
only  58  percent  of  the  1952  harvest.  The 
diminishing  market  for  small  roundwood 
products  is  a  handicap  to  good  timber  man- 
agement. However,  the  downward  trend  may 
be  slowed,  or  even  reversed,  to  the  extent 
that  the  market  for  round  pulpwood  in- 
creases to  meet  the  needs  of  the  State's  two 
pulpmills  —  one  of  which  will  rely  solely 
on  roundwood.  In  addition  to  the  volume 
presently  needed  to  supply  these  mills,  an 
estimated  annual  cut  of  75,000  to  85,000 
cords  of  round  pulpwood  is  feasible  for  at 
least  the  next  20  years. 

A  breakdown  of  the  1962  timber  products 
output  follows: 

Cubic  feet 

Saw  logs  (for  lumber)  49,555,000 

Pulpwood  (round)  7,947,000 

Poles  125,000 

Mine  timbers  (round)  556,000 
Converter  poles,  excelsior  bolts, 

charcoal  wood,  and  house  logs  389,000 
Posts,  fuelwood,  miscellaneous 

farm  timbers  6,957,000 

Total  65,529,000 
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Pulpwood  production  in  Arizona  began  in  earnest  with  completion  of  the  Southwest  Forest 
Industries,  Inc.,  pulpmill  near  Snowflake  in  1961.  This  mill,  shown  above,  uses  round  pulpwood  and 
chipped  sawmill  residues  (foreground)  to  produce  about  140,000  tons  of  kraft  linerboard  and  news- 
print per  year.  Another  pulpmill   in  Flagstaff  plans  to  use  round  pulpwood  exclusively. 


Value  of  timber  products  higher  than  average 
for  Rocky  Mountain  States 

The  economic  value  generated  from  Ari- 
zona's timber  resource  is  high  compared  to 
that  of  other  Mountain  States.  Even  before 
the  advent  of  a  pulp  and  paper  industry  in 
1961,  the  State's  timber  industries  ranked 
high  in  value  produced.  For  1958,"^  it  was 
estimated  that  the  average  value  of  round- 
wood  timber  products  cut  in  the  State  was 
$80.60  per  thousand  cubic  feet  (U.  S.  Forest 
Serv.  1963).  This  ranked  highest  in  the 
Mountain  States,  the  average  for  which  was 
$48.84  per  thousand  cubic  feet,  but  below 
the  average  for  the  United  States,  which 
was  $99.37  per  thousand  cubic  feet. 

Value  added  by  manufacture  is  another 
useful  yardstick  in  evaluating  the  economic 
impact  of  the  timber  resource.  Such  data 
show  the  amount  of  money  added  to  the 
economy  by  the  harvesting  and  processing 
of  the  resource.  Such  information  is  avail- 
able for  all  timber  industries  in  the  Mountain 
States,  except  the  pulp  and  paper  industry. 


for  1963."  Even  without  the  latter,  Arizona's 
timber  harvest  generated  more  than  $24  mil- 
lion into  the  State's  economy.  This  amounts 
to  a  value  added  of  about  $368,000  for  each 
million  cubic  feet  cut  of  sound,  live  trees. 
In  this  respect,  Arizona  ranks  above  the 
average  for  the  Mountain  States,  which  is 
about  $340,000. 

Capital  expenditures  on  plant  and  equip- 
ment —  an  expression  of  industry's  confi- 
dence in  the  future  —  is  still  another  basis 
for  comparison.  Such  long-term  investments 
by  Arizona's  timber  industries,  except  the 
pulp  and  paper  industry,  increased  from  about 
$11/2  million  in  1958  to  over  $21/0  million  in 
1963.  The  latter  figure  represents  invest- 
ments of  about  $428,000  for  each  billion  cu- 
bic feet  of  growing  stock  inventory  in  the 
State.  This  is  more  than  1.4  times  the  aver- 


^1958  is  the  latest  year  for  which  there  is 
Census  of  Manufactures  data  of  the  type  used  for 
this  analysis. 


"U.S.  Bureau  of  the  Census  provides  an  esti- 
mate of  value  added  by  manufacture  for  Standard 
Industrial  Classificutio7i  Code  24.  This  classifica- 
tion includes  logging  operations,  sawmills,  plan- 
ing mills,  millivork  plants,  wood  preserving  con- 
cerns, and  similar  wood  conversion  industries. 
An  estimate  of  value  added  by  manufacture  of 
pulp  and  paper  (SIC  Code  26)  has  not  been  pub- 
lished by  the  Bureau  of  the  Census  for  any  of 
the  Mountain  States. 
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age  for  the  Mountain  States,  which  is  about 
$300,000. 

If  similar  comparisons  could  be  made  us- 
ing data  that  includes  the  pulp  and  paper 
industry,  Arizona  probably  would  appear  in 
an  even  more  favorable  position.  Paper  in- 
dustry products  are  of  relatively  high  value 
and  are  manufactured  from  wood  in  only 
two  of  the  Mountain  States  other  than  Ari- 
zona. The  two  operating  pulpmills  in  Ari- 
zona provide  many  benefits  to  the  State  in 
the  form  of  profits,  wages,  and  taxes.  The 
market  they  provide  for  saw  log  residues 
and  small  roundwood  (see  photo  page  33) 
benefits  sawmills  and  management  of  many 
timberlands. 

The  lumber  industry  has  inherent  problems 

Despite  the  cheerful  economic  picture  pre- 
sented by  these  analyses,  the  lumber  in- 
dustry is  faced  with  serious  problems.  Pri- 
mary among  these  is  the  fact  that  the  major 
wood  product  manufactured  in  Arizona,  in 
terms  of  volume  of  wood,  is  still  1-inch-thick 
lumber.  This  provides  cause  for  concern  in 
view  of  the  increasing  encroachment  by  ply- 
wood and  other  sheet  product  manufactur- 
ers into  the  market  for  sheathing  and  sub- 
flooring  materials  —  a  high  volume  market 
formerly  dominated  by  the  lumber  industry. 
This  concern  is  accentuated  because  no  ply- 
wood or  veneer  presently  is  produced  in 
Arizona.  Another  problem  is  the  high  pro- 
portion of  low-grade  lumber  produced  from 
Arizona  sawtimber.  Lumber  grade  recovery 
from  Southwest  ponderosa  pine  commonly 
includes  as  much  as  40  percent  grades  4  and 
5    common    lumber    (Barger    and   Fleischer 


1964).  These  poor  grades  have  always  been 
marginal  profit  items,  especially  so  in  a  slug- 
gish market.  They  command  low  prices  and 
are  difficult  to  market.  Therefore,  their 
value  added  by  manufacture  is  small. 

The  secondary  manufacture  of  wood 
products  is  a  small  factor  in  Arizona's  forest 
industries.  There  were  only  28  millwork 
plants  in  Arizona  in  1958  (U.  S.  Bureau  of 
the  Census  1961),  most  of  which  were  small. 
The  potential  exists  for  expansion  of  mill- 
work  operations  because  a  large  volume  of 
lumber  is  shipped  out  of  the  State  to  be  re- 
manufactured.  A  stronger  industry  produc- 
ing such  items  as  moulding,  trim,  window 
sash,  and  doors  would  be  desirable  for  the 
economy  of  the  State. 

A  combination  of  the  above  factors  and  a 
generally  depressed  national  lumber  market 
during  the  mild  recession  of  1960-61  caused 
lumber  production  and  prices  in  Arizona  to 
sag  in  the  early  1960's.  Recovery  has  been 
slow,  but  some  indicators  point  to  a  small 
recent  improvement  in  market  conditions. 
The  lumber  output,  which  declined  from  340 
million  board  feet  in  1959  to  326  million 
board  feet  in  1962,  spurted  to  a  new  high 
of  411  million  board  feet  in  1964."  Stumpage 
prices  bid  for  ponderosa  pine  sawtimber  sold 
on  National  Forests  in  the  Southwest  also 
suggest  the  economic  climate  may  be  im- 
proving somewhat  for  the  lumber  industry. 
Stumpage  prices,  which  averaged  $10.49  per 
thousand  board  feet  in  1960  and  slumped 
to  $4.78  in  1962,  rose  slightly  to  $5.79  in 
1964. 


"[/.  S.  Bureau,  of  the  Census  preliminary  fig- 
ure, subject  to  change. 


Harvesting  mature  ponderosa 
pine  on  the  Coconino  National 
Forest.  Sawtimber  trees  in  the 
Southwest  usually  produce  a  high 
proportion  of  low-grade  saw  logs, 
largely  because  of  the  presence  of 
many  large,  live  limbs.  Eighty-five 
percent  of  the  total  ponderosa 
pine  sawtimber  volume  is  from 
grade  4  saw  logs  —  poorest  in  the 
log  grading  system  used.  (See  Ter- 
minology in  the  Appendix  for  defi- 
nitions of  log  grades.) 


THE  FUTURE 


Demands  on  the  forest  will  grow 

Future  demands  on  Arizona's  forest  re- 
sources will  intensify  and  become  increasing- 
ly competitive.  Projections  of  demands  on 
forest  resources  are  unanimous  in  estimat- 
ing that  future  use  will  be  much  heavier 
than  it  is  presently.  The  projected  rate  of 
increase  of  use,  however,  differs  markedly 
for  each  resource.  Demand  for  water,  for 
instance,  is  expected  to  mount  sharply  be- 
tween now  and  the  year  2000  in  contrast 
to  the  slower  growing  demand  for  timber. 
There  will  also  be  big  differences  in  the 
extent  to  which  these  demands  on  the  forest 
can  be  met.  In  general,  opportunities  appear 
greatest  for  expanding  recreation  and  tim- 
ber uses  in  the  next  few  decades.  A  much 
more  vigorous  program  of  range  improve- 
ment work  will  be  necessary  before  there  can 
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be  any  substantial  increase  in  range  use. 
And  considerably  more  research  is  needed 
in  both  watershed  and  multiple  use  manage- 
ment before  water  yields  can  be  materially 
increased. 

Projections  of  any  kind  require  assump- 
tions, and  an  important  assumption  basic 
to  this  discussion  is  the  growth  of  the  coun- 
try's population.  The  latest  median  projec- 
tion by  the  Bureau  of  the  Census  indicates 
the  1965  United  States  population  of  195 
million  persons  will  swell  to  about  325  mil- 
lion in  2000.  In  Arizona,  a  conservative  pro- 
jection to  2000  indicates  a  number  about  21/2 
times  the  1960  census  (U.  S.  Senate  1960). 
The  graph  on  this  page  shows  population  of 
the  State  from  1870  to  1960  and  a  projection 
to  2000. 

Assumptions,  such  as  projected  dispos- 
able personal  income,  use  of  competing  re- 
sources or  materials,  technological  changes, 
consumer  preference,  and  others,  cause  the 
projected  rates  of  use  to  differ  among  in- 
dividual resources. 

As  discussed  earlier,  water  is  critical  to 
the  growth  of  Arizona  because  water  needs 
in  the  future  are  going  to  be  much  greater 
than  at  present.  Approximately  3.5  million 
acre-feet  of  additional  surface  water  will  be 
needed  by  1980  (U.  S.  Senate  1960). 

Most  of  the  needed  supply  of  surface 
water  probably  will  come  ultimately  from 
diversion  of  water  to  the  State  from  areas 
of  water  surplus.  But  this  will  require  an 
interstate  geopolitical  approach  to  water 
problems  —  a  situation  which  may  not  come 
to  pass  for  a  considerable  time.  Therefore, 
the  role  of  the  forest  in  helping  to  supply  a 
small  part  of  the  water  deficit  is  important. 

There  is  some  opportunity  to  increase 
the  availability  of  water  by  vegetative  ma- 
nipulation, but  the  amount  of  increase  that 
can  be  achieved  and  the  best  methods  to 
achieve  it  remain  to  be  learned.  If  research 
points   the  way  to  watershed  management 
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practices  that  will  increase  water  yield  from 
the  forest  even  slightly,  the  immediate  re- 
turns will  be  significant  in  relaxing  the  strin- 
gency of  this  resource.  However,  it  is  prob- 
able that  any  significant  amounts  of  addi- 
tional water  yield  resulting  from  vegetative 
manipulation  will  compete  in  some  degree 
with  timber  outputs  and,  perhaps,  with 
recreation  benefits  because  these  practices 
are  likely  to  be  most  effective  in  increasing 
water  yields  in  the  commercial  forest.  If 
such  practices  are  adopted  widely  over  the 
State,  important  questions  will  be  raised  re- 
garding new  timber  management  objectives 
and  the  best  management  programs  to  ac- 
complish them. 

The  present  use  of  the  forest  for  recrea- 
tion pales  beside  what  may  be  expected  in 
future  years.  Projections  for  the  period  1960 
to  2000  indicate  that  the  Nation's  population 
will  nearly  double  and  participation  in  out- 
door recreation  will  nearly  triple  (Outdoor 
Recreation  Resources  Review  Commission 
1962). 

The  increased  pressures  on  public  recrea- 
tion lands  during  this  period  are  expected 
to  vary  as  shown  in  the  following  projections 
made  by  Resources  for  the  Future,  Inc. 
(Landsberg  et  al.  1963) : 

1960  2000 

Million  visits 
National  Parks,  Monuments,  and 

Recreation  Areas  41  390 

National  Forests  93  2,010 

State  Parks  259  2,770 

Based  upon  these  projections,  the  great- 
est impact  will  be  felt  on  National  Forests 
because  the  number  of  projected  visits  for 
2000  amounts  to  21.6  times  the  number  of 
such  visits  made  in  1960.  At  the  same  time, 
the  number  of  visits  to  State  Parks  is  ex- 
pected to  increase  about  10.7  times  and  to 
areas  administered  by  the  National  Park 
Service  9.5  times. 

Future  demand  for  forage  for  livestock 
and  wildlife  undoubtedly  will  remain  heavy. 
Principal    opportunities   for    increasing    the 


forage  supply  in  the  forest  involve  more 
intensive  management  of  existing  grazing 
lands,  rehabilitation  of  depleted  ranges,  con- 
version of  piny  on- juniper  forests  to  grass- 
lands, and  thinning  overstocked  young 
stands  of  pine. 

Demand  for  timber  is  expected  to  rise, 
too.  Use  of  timber  products  nationally  is 
projected  to  increase  about  81  percent  by 
2000  (U.  S.  Forest  Serv.  1965).  The  esti- 
mated demand  by  the  end  of  the  century 
for  pulpwood,  plywood,  and  veneer  is  2.7 
times  the  1962  level  of  consumption.  These 
are  the  products  for  which  future  demand  is 
expected  to  increase  most  sharply.  Lumber 
demand  is  expected  to  rise  only  43  percent 
during  the  same  period. 

The  harvest  of  sound,  live  trees  in  the 
Mountain  States  in  1962  is  expected  to  double 
by  1992.  A  projection  of  Arizona's  estimated 
cut  suggests  an  increase  of  only  78  percent 
during  the  same  period.  The  reason  for 
Arizona's  lower  projection  is  twofold:  (1) 
Its  current  cutting  rate  is  already  the  high- 
est of  the  Mountain  States;  and  (2)  the 
present  harvest  already  is  close  to  establish- 
ed allowable  annual  cutting  rates.  Arizona's 
projected  cut  in  1992  —  118  million  cubic  feet 
—  is  only  69  percent  of  the  potential  yield 
mentioned  earlier.  In  1962,  only  38  percent  of 
this  potential  yield  was  harvested  —  66  mil- 
lion cubic  feet. 

However,  future  harvest  rates  depend  to 
some  extent  on  the  action  program  that 
evolves  from  the  current  study  of  means 
of  increasing  water  production  from  the  for- 
ests of  the  State.  If  drastic  cutting  measures 
are  deemed  advisable,  it  is  conceivable  that 
many  watersheds  will  be  harvested  on  a 
greatly  accelerated  schedule  during  the  next 
few  decades. 

The  future  increased  harvest  must  come 
in  the  face  of  a  shrinking  area  of  commer- 
cial forest  land  as  more  of  these  lands  are 
used  for  highways,  roads,  powerlines,  reser- 
voirs, or  urban  and  industrial  development. 
The  accelerated  harvest  also  will  be  accom- 
plished despite  the  continuing  need  for  care- 
ful management  of  all  uses  to  prevent  de- 
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terioration  of  fragile  soils.  Some  areas  may 
be  deferred  from  logging  rather  than  risk 
damage  to  soils,  which  take  a  long  time  to 
restore  in  this  dry  country.  Most  of  the 
increased  timber  demands  must  be  met  by 
closer  utilization  in  the  woods  and  mill  and 
by  more  intensive  timber  management. 

Arizona  enjoys  a  fairly  favorable  loca- 
tion with  respect  to  markets  for  her  forest 
products.  The  rapid  population  growth  of  the 
West  in  general  and  the  Southwest  in  par- 
ticular has  meant  expanded  market  oppor- 
tunities. The  future  looks  equally  bright. 
Population  in  2000  in  the  Mountain  and  Paci- 
fic Coast  States  is  expected  to  be  2.2  times 
that  of  1960,  compared  with  an  increase  of  1.8 
times  the  1960  population  for  the  country 
as  a  whole  (U.  S.  Senate  1960).  This  west- 
ward migration  suggests  an  improving  mar- 
ket situation.  Markets  for  lumber  have  been 
largely  in  States  that  lie  east  of  Arizona. 


In  the  future,  a  larger  share  of  these  mar- 
kets probably  will  be  in  the  Mountain  and 
Pacific  Coast  States.  Proximity  to  mush- 
rooming southern  California  makes  this  a 
particularly  inviting  market  area. 


Thinning  is  needed  to  accelerate  growth 

There  are  big  opportunities  for  increas- 
ing yields  from  Arizona's  timberlands  in  the 
future.  In  most  western  States,  the  harvest 
of  large  areas  of  virgin  timber  is  a  necessary 
first  step  before  real  timber  management 
can  begin.  As  mentioned  previously,  Arizona 
is  not  handicapped  by  large  areas  of  old, 
decadent  timber  that  should  be  harvested 
and  replaced  by  vigorous  young  growth. 
However,  Arizona  does  have  large  areas  of 
cutover  and  young-growth  timberlands  that 
are  growing  at  rates  far  less  than  their  po- 
tential. Some  of  these  lands  are  overstocked 


The  photo  on  the  left  illustrates  an  all  too  common  problem  in  Arizona  —  the  overcrowding  of 
young  ponderosa  pines  in  wild  stands.  These  saplings  on  the  Fort  Apache  Indian  Reservation  aver- 
age 2  to  3  inches  d.b.h.,  10  to  12  feet  in  height,  and  are  40  to  50  years  old.  Growth  has  stagnated 
and  quality  and  form  of  the  trees  are  poor.  Precommercial  thinning  is  costly  but  necessary  if  stands 
like  this  are  to  be  brought  into  useful  production.  The  stand  shown  in  the  photo  on  the  right  is 
several  hundred  yards  from  the  unthinned  stand  described  above.  This  sapling-pole  stand  was  thinned 
to  a  spacing  of  about  12  by  12  feet. 
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and  need  to  be  thinned.  However,  surveys  are 
needed  to  locate  stands  in  which  thinning 
would  be  most  profitable.  Work  also  is 
needed  over  a  wide  area  to  remove  trees  of 
poor  species,  form,  or  vigor,  or  that  are 
overtopping  more  desirable  young  growth. 
In  spite  of  the  large  amount  of  stand  im- 
provement work  accomplished  over  the 
years,  much  remains  to  be  done.  In  1964, 
over  18,000  acres  were  treated  in  this  man- 
ner on  National  Forests  in  the  State,  but 
there  are  many  areas  still  in  need  of  such 
treatments. 

Tree  diameter  growth  usually  shows  good 
response  to  thinning  where  this  work  has 
been  done  properly.  Some  of  the  early  thin- 
ning done  in  Arizona  removed  too  few  trees 
per  acre  to  cause  anything  but  a  short-lived 
increase  in  growth.  It  probably  will  be  ne- 
cessary to  thin  stands  much  more  heavily 
than  is  presently  being  done  to  accelerate 
growth  of  small  trees  sufficiently  to  insure 
a  continuous  high  flow  of  saw  logs.  Studies 
underway  by  the  Rocky  Mountain  Forest 
and  Range  Experiment  Station  are  designed 
to  provide  better  thinning  guidelines. 

The  system  of  harvesting  ponderosa  pine 
in  the  Southwest  is  in  the  process  of  shift- 
ing from  all-aged  to  even-aged  management. 
In  the  past,  the  largest  and  oldest  trees 
usually  were  selected  for  cutting.  This  prac- 
tice left  a  residual  stand  composed  of  trees 
of  many  age  classes.  Recently  the  seed-tree 
method  has  gained  wide  acceptance.  A  few 
prolific  seed-producing  trees  per  acre  are  left 
to  regenerate  the  area  after  logging.  If  natu- 
ral regeneration  has  not  become  established 
within  several  years,  the  area  is  artificially 
regenerated.  Artificial  regeneration,  in  most 
cases,  requires  site  preparation,  an  impor- 
tant part  of  which  is  the  removal  of  compet- 
ing vegetation  from  the  area  to  be  planted. 
These  practices  are  expensive  —  combined 
costs  may  average  $80  to  $100  per  acre. 
For  some  areas  another  system  of  cutting, 
such  as  the  shelter-wood  method,  may  prove 
most  satisfactory.  When  this  method  is 
used,  mature  timber  is  removed  in  a  series 
of  cuttings,  which  extend  over  a  period  of 


years.  Natural  regeneration  is  encouraged 
under  the  partial  shelter  of  seed  trees  left 
standing. 

Artificial  regeneration  will   increase 

Not  much  artificial  regeneration  had 
been  done  in  Arizona  until  recently,  and  the 
total  number  of  acres  planted  or  seeded  to 
date  is  small  compared  with  similar  figures 
for  other  western  States.  Almost  all  of  the 
6,489  acres  that  have  been  planted  or  seeded 
to  forest  trees  in  the  State  have  been  within 
the  National  Forests.  During  1964,  only  521 
acres  were  planted  and  235  acres  were  seed- 
ed, and  these  were  all  on  National  Forest 
lands. 

There  is  an  estimated  65,000  acres  of 
nonstocked  commercial  forest  land  in  the 
State.  In  addition,  there  are  627,000  acres 
of  poorly  stocked  commercial  forest  land,  a 
sizable  portion  of  which  requires  regenera- 
tion. More  exact  figures  on  areas  needing 
regeneration  will  be  known  when  the  more 
detailed  ground  surveys  currently  underway 
on  National  Forests  are  completed.  Also,  as 
more  areas  are  logged,  they  will  have  to  be 
planted  or  seeded  as  necessary  to  assure 
adequate  stocking.  Obstacles  to  reforestation 
in  the  Southwest  are  formidable  —  drought, 
excessive  vegetative  competition,  and  dam- 
age to  seedlings  by  rodents,  insects,  large 
vertebrate  animals,  and  other  agents.  How- 
ever, most  foresters  in  Arizona  are  confi- 
dent that  artificial  regeneration  can  be 
successful.  Direct  seeding  costs  much  less 
than  planting  seedlings,  and  probably  will 
be  used  much  more  in  the  future. 

How  to   utilize  low-quality  sawtimber 
is  a  major  problem 

Arizona's  forests  have  large  volumes  of 
ponderosa  pine  sawtimber  that  have  too 
many  knots  for  manufacture  into  good  qual- 
ity lumber.  This  poor  quality  is  largely  the 
result  of  the  failure  of  ponderosa  pine  to 
prune  well  naturally.  The  quality  of  saw- 
timber is  expected  to  decline  further  as  the 
remaining  old-growth  stands  are  liquidated. 
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These  stands  yield  the  higher  grade  saw 
logs.  Pruning,  of  course,  will  improve  tree 
quality,  but  at  present  it  is  not  considered 
economically  justified  for  most  stands.  Not 
much  pruning  has  been  done  in  the  past. 
Only  344  acres  were  pruned  on  the  National 
Forests  in  Arizona  during  1964.  If  pruning 
remains  at  about  the  same  level,  it  is  unlikely 
that  future  timber  quality  will  improve 
substantially. 

Perhaps  the  biggest  problem  facing  the 
forest  products  industry  in  the  State  is  how 
to  utilize  low-grade  sawtimber  profitably. 
As  mentioned  earlier,  much  of  this  material 
is  of  poor  quahty  for  the  production  of  lum- 
ber. It  seems  likely  that  the  future  course 
of  industry  will  move  toward  the  fabrication 
of  wood  substitutes  for  lumber.  Barger  and 
Fleischer  (1964)  have  demonstrated  the  tech- 
nical feasibility  of  manufacturing  several  of 
these  products  utilizing  low-grade  ponderosa 
pine  sawtimber.  Among  these  products  are 
glue-laminated  beams,  underlayment  ply- 
wood, overlaid  siding,  flooring  made  with  a 
lumber  core  and  a  veneer  surface,  and  par- 
ticle board.  .iJWi»  OS,    <  <^'^s?i'^^i  =  ;  ■' 

A  diversification  of  at  .least  part  of  the 
industry  along  these  or  similar  lines  would 
mean  a  further  healthy  departure  from  the 
single-product  operations  of  the  past.  As 
mentioned  previously,  there  are  no  veneer  or 
plywood  plants  in  the  State  at  present.  Few 
"peeler"  logs  are  produced  in  the  forests  of 
the  Southwest  from  which  conventional  high- 
grade  plywood  can  be  manufactured.  How- 
ever, recent  veneer  volume  and  grade  re- 
covery tests  have  indicated  that  Southwest 
ponderosa  pine  will  yield  commercially  ac- 
ceptable sheathing  grade  plywood  (Barger 
1965)/   -   -  -  '  -  '  ^  • 

Accelerated  road  construction  is  essential 

A  good  network  of  roads  is  necessary  not 
only  to  manage  timber  but  to  permit  access 
for  fire  protection,  recreation,  and  other  uses 
of  the  forest.  While  many  stands  have  been 
made  accessible  for  timber  harvesting,  a 
large   number  of  the  roads   constructed   in 


the  past  are  substandard  —  particularly 
from  the  standpoint  of  multiple  use  needs. 
Reconstruction  of  these  roads  and  new  con- 
struction of  others  must  go  ahead  rapidly 
on  public  lands  if  projected  demands  on  the 
forest  are  to  be  met.  The  National  Forest 
road  development  program  for  fiscal  years 
1963  to  1972  calls  for  the  following  new 
road  construction  and  reconstruction: 


Miles 

Timber  roads 

869 

Recreation  roads 

496 

Other  roads 

1,184 

Total 


2,549 


This  means  that  an  average  of  over  250 
miles  of  roads  per  year  need  to  be  built  or 
rebuilt  on  the  National  Forests  to  meet  the 
program  goal.  Funds  in  fiscal  years  1963 
and  1964  permitted  completion  of  122  and 
137  miles,  respectively.  ■         ^-    ' 

The  necessity  for  building  many  multi- 
purpose roads  will  ultimately  benefit  timber 
management,  especially  in  financing  of  road 
construction.  At  present,  some  remote  stands 
cannot  be  logged  profitably  if  the  full  cost 
of  access  roads  must  be  borne  by  the  tim- 
ber operation;  volumes  per  acre  and  timber 
quality  are  low  and  logging  costs  are  high 
in  relation  to  current  market  prices  for  tim- 
ber. However,  when  road  construction  is  fi- 
nanced on  the  basis  of  benefit  to  all  uses 
served,  a  greater  area  will  become  economi- 
cally feasible  to  log.  In  the  future  a  great 
proportion  of  road  financing  on  public  lands 
will  undoubtedly  be  by  direct  appropriations 
rather  than  solely  by  timber  sale  monies. 

!,M' Technical   and   fire   protection   assistance      1 
jcx        now  available  from  State  Forester 

.  The  establishment  of  a  state  forestry  or- 
ganization in  early  1966  —  Arizona  was  the 
last  State  to  appoint  a  State  Forester  — 
marked  the  beginning  of  better  management 
for  State  and  privately  owned  forest  lands. 
Owners  of  private  forest  land  now  can  obtain 
technical  assistance  on  tree  planting  and  the 
management  of  their  lands.  The  State  will 
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Experimental  stripcutting  of  ponderosa  pine  in  the  Beaver  Creek  watershed,  Coconino 
National  Forest.  Experiments  using  other  vegetative  manipulation  treatments  are  also  be- 
ing conducted  in  this  watershed  —  aimed  at  providing  economic  evaluations  of  the  forest 
resources.  Changes  in  water  yields  are  weighed  against  the  effects  of  these  treatments 
on  erosion  abatement,  timber  and  forage  production,  wildlife  habitat,  and  recreation  uses. 


also  begin  a  cooperative  forest  fire  control 
program.  A  recent  study  requested  by  the 
Governor  of  Arizona  prior  to  his  appoint- 
ment of  a  State  Forester  indicated  a  need 
for  fire  protection  on  about  2%,  million  acres 
of  noncommercial  forest  land  in  State  and 
private  ownership  in  Arizona.  This  coopera- 
tive program  will  insure  adequate  protection 
of  these  lands. 

Research  will  help  to  smooth  the  way 
into  the  future 

There  is  a  long  history  of  forest  research 
in  Arizona.  The  Fort  Valley  Experimental 
Forest  located  on  the  Coconino  National 
Forest,  was  established  in  1908  —  the  first 
forest  experiment  station  in  the  United 
States.  Information  learned  there  over  the 
years  has  done  much  to  improve  the  methods 
of  managing  ponderosa  pine  in  the  South- 
west. Investigations  into  other  related  fields 


were  necessary  as  multiple  use  demands  be- 
came stronger.  Today  research  projects  by 
several  agencies  are  underway  elsewhere  in 
Arizona  in  timber  management,  range  man- 
agement, forest  protection,  watershed  man- 
agement, wood  utilization,  wildlife  habitat, 
and  multiple  use  management. 

Multiple  use  management  will  be  re- 
quired if  the  mounting  demands  are  to  be 
met.  The  challenge  of  the  future  will  be  to 
do  more  on  a  fixed  land  base  —  21  million 
acres  of  forest  area,  including  4  million 
acres  of  commercial  forest.  Conflicts  among 
users  will  inevitably  arise  as  more  people, 
with  a  wide  variety  of  needs,  make  use  of 
the  forest.  Pressure  on  forest  land  managers 
from  single-interest  groups  can  be  expected 
to  increase  in  the  future.  Research  will  help 
to  show  the  way  toward  minimizing  these 
conflicts  and  in  using  the  forest  most  effi- 
ciently. 
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APPENDIX 


ir,     j:V: 


,..■1  .,.-.  *u. a u__.j.y'^!ta,? TERMINOLOGY 

Forest  Land 

'  The  term  foresi  land  includes  (a)  land 
which  is  at  least  10  percent  stocked  by  trees 
of  any  size  and  capable  of  producing  timber 
or  other  wood  products,  or  of  exerting  an 
influence  on  the  climate  or  on  the  water 
regime;  (b)  land  from  which  the  trees  de- 
scribed in  (a)  have  been  removed  to  less 
than  10  percent  stocking;  and  which  has  not 
been  developed  for  other  use;  (c)  afforested 
areas. 


■■  •.  ^>       C?    -i-   .. 


At  the  time  the  fieldwork  for  this  report 
was  performed,  the  minimum  unit  of  area 
for  forest  land  classification  was  10  acres 
with  a  minimum  width  of  stringer  strips  of 
120  feet. 

The  principal  classes  of  forest  land  are: 

Commercial  forest  land.  —  Forest  land 
which  is  (a)  producing,  or  is  physically 
capable  of  producing,  usable  crops  of  wood 
(usually  sawtimber)  ;  (b)  economically  avail- 
able now  or  prospectively;  (c)  not  withdrawn 
from  timber  utilization,     ro-rv, -      ■■-^'.■^ 

N oncommercjal  forest  land.  —  Three 
classes  of  noncommercial  forest  land  are 
recognized :  Productive-reserved,  Unproduc- 
tive-nonreservedy  and  Unproductive-reserved. 

,  i.r  ,  Productive-reserved  is  public  forest  land 
withdrawn  from  timber  utilization  through 
statute,  ordinance,  or  administrative  order, 
but  which  otherwise  qualifies  as  commercial 
forest  land. 

Unproductive  indicates  forest  land  in- 
capable of  yielding  usable  wood  products 
(usually  sawtimber)  because  of  adverse  site 
conditions  or  forest  land  so  physically  inac- 
cessible as  to  be  unavailable  economically  in 
the  forseeable  future. 

Forest  Types  -    •- 

''    Forest  land  is  classified  into  types  on  the 


basis  of  tree  species;  the  type  name  is  that 
of  the  predominant  species.  The  predominant 
species  is  the  one  which  has  a  plurality  of 
(a)  gross  cubic  volume  in  sawtimber  and 
poletimber  stands,  or  (b)  the  number  of 
stems  in  seedling  and  sapling  stands.  Both 
growing  stock  and  cull  trees  are  considered 
in  the  classification.  Forest  types  which  occur 
on  both  commercial  and  noncommercial  for- 
est land  are: 


.mi\ 


Douglas -fir 
Ponderosa  pine 


Fir-spruce . , 
Aspen 


iiriJta 


I  ,t8  .qsH 


bn&ioii  :iyQ'iiik 


Additional  forest  types  which  occur  only 
on  noncommercial  forest  land  are:    r   p  tt 


Pinyon-juniper  ■'-- 
Chaparral  uj-r-vH  ; 
Other  (unclassified) 


ofii; 
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Tree-Size  Classes 

Sawtimber-size  tree 

-i  A  tree  9.0  inches  d.b.h.  or  larger  for  soft- 
woods and  11.0  inches  d.b.h.  or  larger  for 
hardwoods. 

Pole- size  tree  ,-\x 

A  tree  5.0  to  8.9  inches  d.b.h.  for  soft- 
woods and  5.0  to  10.9  inches  d.b.h.  for 
hardwoods,  ^.s  .jh-ii./i  nxmnMom  \A::n}iX 

Saplmg-seedltng  trees,     -p  .^,.^-  ^..^H^brsRj 
Trees  at  least  1-foot  high  and  less  than 
5.0  inches  d.b.h,.;  ..<.".. 

Tree-Merchantability  Classes     ylij:  ,,ij^[i  VIO.I 

Sawtimber  tree  eae'^.M  ani:.^ 

Live  tree  of  commercial  species,  9.0  inches  ^ 
d.b.h.   or  larger   for   softwoods   and   11.0 
inches  d.b.h.  or  larger  for  hardwoods,  that 
contains  at  least  one  12-foot  log  to  a  mer- 
chantable  top   diameter   and   having   the 
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likelihood  of  eventually  containing  at  least 
a  16-foot  minimum  saw  log.  Also,  at  least 
one-third  of  the  board-foot  volume  must 
be  free  from  rot  or  other  defect. 

Poletimber  tree  -  ,,r,,.,;;.,,.^ ,,;•.-  .,.;>..• 
Live  tree  of  commercial  species,  5.0  to  8.9 
inches  d.b.h.  for  softwoods  and  5.0  to  10.9 
inches  d.b.h.  for  hardwoods,  free  of  rot 
and  having  the  likelihood  of  growing  into 
a  sawtimber  tree.     ;  >: 

Sapling  and  seedling  trees 
Live  trees  of  commercial  species,  less  than 
5.0  inches  d.b.h.,  with  form  and  quality  to 
qualify  as  potential  poletimber  trees. 


Growing  stock  trees    ,-.?-,   •■■ ,--       /-  : 

Sawtimber  trees,  poletimber  trees,  sap- 
lings and  seedlings;  i.e.,  all  live  trees  ex- 
cept cull  trees. 

In  discussion  and  tables  on  volumes, 
growth,  and  mortality,  the  term  growing 
stock  refers  only  to  sawtimber  trees  and 
poletimber  trees;  i.e.,  all  live  trees  5.0 
inches  d.b.h.  and  larger  (except  cull  trees). 
Saplings  and  seedlings  are  not  part  of 
growing  stock  in  this  usage  of  the  term. 

■Tw  u-jv'-  r.O  -- -   ;■  '-::■■  A  a/'-i 
Cull  tree 

Live  tree  of  sawtimber  or  poletimber  size 
that  is  unmerchantable  for  saw  logs,  now 
or  prospectively,  because  of  rot  or  other 
defect,  or  species. 

Sound  cull  trees  include: 

a.  Sawtimber-size  trees  that  have  more 
than  two-thirds  of  their  gross  board-foot 
volume  in  cull  with  at  least  one-half  of  this 
cull  the  result  of  sweep,  crook,  or  other 
sound  defect.  Also  included  are  sound 
trees  which  do  not  contain  at  least  one 
12-foot  saw  log. 

b.  Poletimber-size  trees  that  are  unlike- 
ly to  grow  into  sawtimber  trees  because 
of  serious  fire  and  basal  scars,  broken 
tops,  severe  mistletoe,  crooks,  or  girdling 
by  porcupine.  No  rot  may  be  present. 

Rotten  cull  trees  include:    '  '     "     '       > 
a.     Sawtimber-size  trees  that  have  more 


than  two-thirds  of  their  gross  board-foot 
volume  in  cull,  with  more  than  half  of 
the  cull  due  to  rot. 

b.     Poletimber-size   trees   showing  any 

evidence  of  rot  in  the  main  stem. 

■'y\c. 

Mortality  tree     ''''  ''''^  ^^^'"''^  ■.•^'"'m  ■■•::  n'>^-'\: 

A  tree  5.0  inches  d.b.h.  or  larger,  standing 
or  down,  which  has  died  within  the  past  5 
years  and  was  not  a  cull  tree  at  time  of 
death. 

Salvable  dead  tree 

Dead  tree  5.0  inches  d.b.h.  or  larger,  stand- 
ing or  down  (but  not  lying  on  the  ground) 
which  has  50  percent  or  more  of  its  cubic- 
foot  volume  in  sound  wood. 

Stand-Size  Classes        '    "^       ''    '      "    ■■'■-■"'    '■' 

Sawtimber  stands 

A  stand  at  least  10  percent  stocked, 
with  half  or  more  of  this  crown  density 
stocking  in  sawtimber  and  poletimber 
trees  and  with  sawtimber  stocking  at  least 
equal   to  poletimber  stocking. 

Old-growth  sawtimber. — A  sawtimber 
stand  in  which  50  percent  or  more  of 
the  net  board-foot  volume  is  in  trees 
of  rotation  age  and  older. 

>Hi-  '':  Young- growth  sawtim,ber.  —  A  saw- 
.  ;     timber  stand  in  which  50  percent  or 

more  of  the  net  board-foot  volume  is  in 

trees  under  rotation  age. 

Poletimber  stand 

A  stand  at  least  10  percent  stocked,  with 
half  or  more  of  this  crown  density  stock- 
ing in  sawtimber  and/or  poletimber  trees 
and  with  poletimber  stocking  exceeding 
that  of  sawtimber  stocking. 

Sapling  and  seedling  stand 
A  stand  at  least  10  percent  stocked,  with 
more  than  half  of  this  crown  density  stock- 
ing in  saplings  and/or  seedlings. 

Nonstocked  area 

An  area  not  qualifying  as  a  sawtimber, 

poletimber,  or  a  sapling- seedling    stand; 
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i.e.,  normally  an  area  less  than  10  percent 
stocked. 

Stocking 

Stocking  is  a  measure  of  the  degree  to 
which  growing  space  is  utilized  by  live  trees. 
In  this  report  it  is  expressed  as  the  percent- 
age of  the  available  space  that  is  occupied 
by  tree  crowns  as  viewed  on  aerial  photo- 
graphs. 

Well-stocked  stand 

A  stand  that  is  70  percent  or  more  covered 
by  tree  crowns. 

Medium-stocked  stand 

A  stand  with  40  to  70  percent  coverage 

by  tree  crowns. 

Poorly  stocked  stand 

A  stand  with  10  to  40  percent  coverage 

by  tree  crowns. 

Nonstocked  area 

An  area  with  less  than  10  percent  coverage 
by  tree  crowns. 

Timber  Volume 

All-timber  volume 

Volume  in  cubic  feet  of  sound  wood  in  the 
bole  of  growing  stock,  cull,  and  salvable 
dead  trees  5.0  inches  and  larger  in  dia- 
meter at  breast  height,  from  stump  to 
a  minimum  4.0-inch  top  inside  bark. 

Growing  stock  volume 
Net   volume   in  cubic  feet   of   sawtimber 
trees    and   poletimber   trees   from    stump 
to  a  minimum  4.0-inch  top  inside  bark. 

hive  sawtimber  volume 

Net  volume  in  board  feet,  International 
14-inch  rule,  of  the  saw  log  portion  of 
sawtimber   trees. 

Saw  log  -portion 

That  portion  of  the  bole  of  sawtimber 
trees  between  the  stump  and  the  merchant- 
able top. 


Merchantable  top 

The  point  at  which  the  upper  limit  of 
saw  log  merchantability  is  limited  either 
by  limbs  or  by  a  minimum  diameter.  The 
latter  ranges  from  5  to  10  inches  inside 
bark  depending  on  d.b.h.  and  species. 

Upper-stem  portion 

That  part  of  the  bole  of  sawtimber  trees 
above  the  merchantable  top  to  a  minimum 
top  diameter  of  4.0  inches  inside  bark. 

Quality  class 

A  classification  of  sawtimber  volume  in 
terms  of  log  grades.  Four  grades  are  rec- 
ognized and  distinguished  by  the  occur- 
rence and  characteristics  of  knots.  The 
log  grades  corresponding  to  the  quality 
classes  are: 

Grade  1  (select  logs)  are  essentially 
smooth  and  surface  clear,  except  that 
in  logs  16  inches  and  larger  in  diameter 
a  few  visible  knots  are  permitted,  pro- 
viding there  are  no  more  than  1  large 
knot,  or  2  medium  or  small  knots,  or  4 
pin  knots.  Knot  sizes  for  all  grades  are: 

Pin  knots  —  0.5  inch  or  less 
Small  knots  —  0.5  to  0.75  inch 
Medium  knots  —  0.75  to  1.5  inches 
Large  knots  —  over  1.5  inches 

Those  logs  that  have  a  greater  num- 
ber of  knots  are  admitted  provided  these 
knots  may  be  boxed  in  an  area  not  ex- 
ceeding one-third  the  area  of  one  face 
or  an  equivalent  area  of  two  faces. 

Grade  2  (shop  logs)  display  relatively 
few  knots  of  any  size,  so  spaced  that  at 
least  50  percent  of  the  surface  of  the 
log  is  in  smooth,  clear  areas,  the  size 
of  which  must  be  at  least  one-fourth 
the  girth  of  the  log  in  width,  by  4  feet 
or  more  in  length. 

A  log  with  no  more  than  12  medium 
or  smaller  knots,  or  more  than  8  large 
ones,  may  be  immediately  classed  as 
grade  2.  If  this  number  of  knots  is  ex- 
ceeded, the  clear  area  basis  governs. 


40 


Grade  3  (common  logs)  display  either 
(a)  pin,  small,  or  medium  knots  of 
which  80  percent  are  either  live  or  will 
cut  out  red  (intergrown)  beneath  the 
slab,  or  (b)  16  dead  knots  (an  average 
of  4  per  face)  averaging  medium  in  size. 

Grade  4  (low  common  logs)  display 
medium,  large,  and  very  large  live  and/ 
or  dead  knots  in  excess  of  the  numbers 
permitted  in  grades  2  and  3. 

Growth 

Net  annual  growth  of  sawtim^her  or 
growing  stock 

The  average  annual  change,  calculated 
from  the  total  change  over  a  10-year  per- 
iod, in  net  board-foot  or  cubic-foot  volume 
of  live  sawtimber  or  growing  stock  on 
commercial  forest   land. 

Mortality 

Net  annual  mortality  of  sawtimber  or 
growing  stock 

The  average  annual  net  board-foot  or 
cubic-foot  volume  removed  from  live  saw- 
timber or  growing  stock  through  death, 
calculated  from  the  total  net  volume  re- 
moved by  such  causes  over  a  10-year  per- 
iod. 

Timber  Cut 

Timber  cut  from  growing  stock 
The  volume  of  sound  wood  in  live  saw- 
timber and  poletimber  trees  cut  for  forest 
products  during  a  specified  period,  includ- 
ing both  roundwood  products  and  logging 
residues. 

Timber  cut  from  sawtimber 
The  net  board-foot  volume   of  live   saw- 
timber trees  cut  for  forest  products  dur- 
ing a  specified  period,  including  both  round- 
wood  products  and  logging  residues. 

Logging  residues  from  growing  stock 

The  net  cubic-foot  volume  of  live  saw- 
timber and  poletimber  trees  cut  or  killed 
by  logging  on  commercial  forest  land  and 
not  converted  to  timber  products. 


Ownership  Classes 

National  Forest  lands 

Federal  lands  which  have  been  designated 
by  Executive  order  or  statute  as  National 
Forests  or  purchase  units,  and  other  lands 
under  the  administration  of  the  Forest 
Service,  including  experimental  areas. 

Other  Federal  lands 

Federal  lands  other  than  National  Forests, 
including  lands  administered  by  the  Bur- 
eau of  Land  Management,  Bureau  of  In- 
dian Affairs,  and  miscellaneous  Federal 
agencies. 

State  lands 

Lands  owned  by  the  State. 

County  and  munici-pal  lands 
Lands  owned  by  counties  and  municipal- 
ities. 

Forest -industry  lands 

Lands  owned  by  companies  or  individuals 
operating  wood-using  plants. 

Farmer-owned  lands 

Lands   owned   by   operators   of  farms   or 

ranches. 

Miscellaneous  private  lands 
Privately  owned  lands  other  than  forest- 
industry  or  farmer-owned  lands. 


Principal  Tree  Species 

Softwoods 

Douglas-fir  Pseudotsuga  menziesii 

Fir,  subalpine  Abies  lasiocarpa 

Fir,   corkbark  A.  lasiocarpa  var.  arizonica 

Fir,  white  A.  concolor 

Juniper  Juniperus  spp. 

Pine,  limber  Pinus  flexilis 

Pine,  ponderosa  P.  ponderosa 

Pinyon  P.  spp. 

Spruce,  Engelmann  Picea  engelmannii 

Hardwoods 

Aspen,  quaking  Populus  tremuloides 
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Area  statistics  were  determined  by  two 
methods:''  (1)  On  National  Forests,  forest 
lands  were  mapped  on  aerial  photographs  ac- 
cording to  forest  type,  stand  size,  and  crown 
density.  Photo  delineations  were  transferred 
to  base  maps.  Maps  were  then  dot  counted  to 
obtain  the  estimates  of  area  by  the  various 
land  and  forest  classes.  (2)  For  all  lands 
not  in  National  Forest  ownership  (except 
certain  Indian  Reservations),  a  sampling 
procedure  was  used.  Points  were  classified 
on  aerial  photos  to  determine  the  proportion 
of  area  by  forest  versus  nonforest,  class  of 
forest,  and  ownership.  A  percentage  of  the 
points  was  checked  on  the  ground  for  cor- 
rectness of  classification.  Results  of  the 
field  check  were  then  used  to  adjust  photo 
estimates  of  proportions.  Acreages  were 
determined  by  applying  the  adjusted  pro- 
portions to  the  total  acreage  of  the  sampled 
area. 

Volume  estimates  are  based  on  tree  meas- 
urements taken  on  3,207  sample  areas  located 
at  random  on  commercial  forest  land.  Sample 
locations  were  pricked  on  aerial  photos,  then 
located  on  the  ground  and  established  on  a 
permanent  basis  to  permit  remeasurement 
on  future  surveys.  Two  different  sampling 
procedures  were  used:  (1)  On  National  For- 
ests measurements  were  taken  on  circular 
plots  of  fixed  radius.  Each  plot  consisted  of 
four  circular  and  concentric  subplots.  The 
area  of  subplots  and  size  class  of  trees  (live 


^''Methods  described  here  are  those  that  were 
used  for  inventorying  all  forest  lands  except 
those  ivithin  the  Navajo,  Ft.  Apache,  San  Carlos, 
and  Hualapai  Indian  Reservations.  Data  for  these 
lands  were  provided  by  the  Bureau  of  Indian 
Affairs  from  their  management  plan  inventories. 


fl^vvaiO 


and  dead)   of  commercial  species  tallied  on 
each  are  as  follows:  .-.•......;;.j.-c 

1/250-acre  —   seedlings 

1/50-acre  —  saplings 

1/10-acre  —  pole-size  \-5V\ 

1/4-acre  —  sawtimber-size 
(2)  On  non-National  Forest  lands,  sample 
locations  were  approximately  1  acre  in  size. 
Each  location  was  subsampled  at  10  points. 
At  each  point,  trees  were  tallied  on  two 
plots  —  one  of  fixed  radius  (1/250-  acre) 
and  one  of  variable  radius.  On  the  for- 
mer, all  trees  were  measured  and  live  non- 
cull  trees  were  classified  as  crop  trees  or 
excess  trees  from  the  standpoint  of  man- 
agement treatment.  The  variable  radius  plot 
(trees  are  sampled  in  proportion  to  their 
basal  area)  was  used  for  live  sawtimber 
trees  and  for  mortality  sawtimber  trees. 

Under  both  of  the  systems  described 
above  the  customary  measurements  and  clas- 
sifications of  trees  were  made  for  volume  and 
quality,  and  increment  borings  were  taken 
for  growth  estimates. 

.V  Per-acre  values  of  volume,  growth,  and 
mortality  were  obtained  from  the  field  sam- 
ples. These  averages,  applied  to  area  esti- 
mates, provided  volumes  shown  in  appendix 
tables.  .R3ij0iRy'! 

Estimates  of  timber  cut  are  based  on 
periodic  surveys  of  forest  industries.  The 
latest  survey  was  in  1962  and  is  the  basis 
for  data  shown  in  the  appendix  tables.  Utili- 
zation trends  discussed  in  the  text  are  based 
mainly  on  lumber  production  data,  since  in- 
formation on  output  of  all  products  is  avail- 
able only  for  1952,  1960,  and  1962. 
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RELIABILITY  OF  ESTIMATES 


Accuracy   objectives   for  the  timber  inventory  of  Arizona  were  as  follows: 


Commercial  forest  area 

Noncommercial  forest  area 

Growing  stock  volume  on 
commercial  forest  land 

Net  annual  growth  of  growing 
stock  on  commercial  forest 
land 


Allowable  sampling  error' 

3   percent  per  million  acres 
10  percent  per  million   acres 

10  percent  per  billion  cubic  feet 
15   percent  per  billion  cubic  feet 


^In  ter7ns.  of  one  standard  error. 


Sampling  errors  actually  obtained  for 
the  State  as  a  whole  are  not  known.  They 
have  been  computed  for  certain  parts  of  the 
State  from  basic  data  provided  by  some 
of  the  several  agencies  that  made  inventories 
of  their  own  lands.  For  certain  large  areas, 
however,    the    basic   field    and    photo    data 


necessary    for   computing   errors    were   not 
available. 

The  following  sampling  errors  have  been 
computed  for  timber  cut  and  timber  products 
output  in  1962: 


Volume 

Timber  cut  from  growing  stock  65,941    M  cu.   ft. 

Timber  cut  from  sawtimber  404,850  M   bd.  ft. 

Timber  products  output  65,529  M  cu.  ft. 


Sampling  error^ 
percent 

5.2 
5.5 
5.2 


Vn  terms  of  one  standard  error. 
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TIMBER  STATISTICS 


Table  1. — Area  by  land  classes, 
Arizona,  1962 


Table  2. — Area  of  commercial  forest  land  by 
ownership  classes,  Arizona,  1962 


Land  class                               Th 

ousand  acres 

Commercial  forest  land 
Unproductive  forest  land 
Productive-reserved  forest  land 

3,977 

16,268 

353 

Total  forest  land 
Nonf  orest  land 
All  land 

20,598 
52,090 

72,688 

Ownership  class 


Thousand  acres 


'■From   U.S.  Bureau  of  the  Census,  Land  ayid 
Water  Areas  of  the  United  States,  1960. 


National  Forest 

2,630 

Other  Federal: 

Bureau  of  Land  Management 

2 

Indian 

1,144 

Miscellaneous  Federal 

— 

Total  other  Federal 

1,146 

State 

32 

County  and  municipal 

2 

Farmer-owned 

82 

Miscellaneous  private' 

85 

All  ownerships 

3,977 

^Forest  industry  has  been  combined  with 
miscellaneous  private  to  avoid  disclosure  of  hold- 
ings of  an  individual  owner. 


Table  3. — Area  of  commercial  forest  land  by  stand-size  and 
ownership  classes,  Arizona,  1962 


Stand-size  class 


All 
ownerships 


National 
Forest 


Other 
Public 


Farmer' 

and  misc. 

private 


Sawtimber  stands : 

... 

-    -    Thousand  acres    - 

.... 

Old  growth 
sawtimber 

1,957 

1,110 

804 

43 

Young  growth 
sawtimber 

1,786 

1,346 

347 

93 

Total 

3,743 

2,456 

1,151 

136 

Poletimber  stands 

128 

93 

21 

14 

Sapling  and 
seedling  stands 

41 

20 

4 

17 

Nonstocked  area 

65 

61 

4 

— 

All  classes 

3,977 

2,630 

1,180 

167 

^Forest  industry  }ias  been  combined  with  farmer  and  miscella- 
neous private  to  avoid  disclosure  of  holdings  of  an  individual 
owner. 


44 


Table  4. — Area  of  commercial  forest  land,  by  stand-volume 

classes  for  sawtimber  and  other  stand-size  classes, 

Arizona,  1962 


Stand  volume 
per  acre^ 


Area  by  stand-size  classes 


All 
stands 


Sawtimber 
stands 


Other 

stands 


-  Thousand  acres 


Less  than  1,500  board  feet 
1,500  to  5,000  board  feet 
5,000  to  10,000  board  feet 
10,000  to  20,000  board  feet 
More  than  20,000  board  feet 
All  classes 


243 

44 

199 

1,771 

1,736 

35 

1,315 

1,315 

— 

433 

433 

— 

215 

215 

— 

3,977 


3,743 


234 


Wei  volume.  International  1/4-inch  rule. 


Table  5. — Area  of  commercial  forest  land,  by  stocking  classes  of  all  live 
trees  and  by  stand-size  classes,  Arizona,  1962 

Sapling 
All  Sawtimber    Poletimber  and        Nonstocked 

stands  stands  stands  seedling        stands 

stands 


Stocking  class 


70  percent  or  more 
40  to  70  percent 
10  to  40  percent 
Less  than  10  percent 
All  classes 


1,638 

1,615 

1,647 

1,581 

627 

547 

65 

XX 

Thousand  acres 
13 
43 

72 

XX 


3,977 


3,743 


128 


10 

XX 

23 

XX 

8 

XX 

XX 

65 

41 


65 


Table  6. — Area  of  commercial  forest  land,  by 
forest  types  and  ownership  classes,  Arizona,  1962 


Forest  type 

All 
ownerships 

Public 
ownerships 

Private 
ownerships 

Douglas-fir 
Ponderosa  pine 
Fir-spruce 
Aspen 

130 

3,658 

110 

79 

Thousand  acres  -    -    -    - 

130                  — 

3,515                143 

110                 — 

55                  24 

All  types 

3,977 

3,810 

167 
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Table  7. — Area  of  commercial  forest  land  by  forest  types  and  by  stand-size 

classes,  Arizona,  1962 


Forest  type 


Sapling 
All  Sawtimber     Poletimber         and  Nonstocked 

stands  stands  stands         seedling:  stands 

stands 


Douglas-fir  130 

Ponderosa  pine  3,658 

Fir-spruce  110 

Aspen  79 

All  types  3,977 


-    -    -  Thousand  acres  -    -    ■ 
130  C)  C) 

3,468  89  37 

109  V)  — 

36  39  4 


64 
1 


3,743 


128 


41 


65 


^Less  than  0.5  thousand  acres. 


Table   8. — Area   of   noncommercial   forest   land,   by   forest 
types,  Arizona,  1962 


Forest  type 


All 
areas 


Productive 

reserved 

areas 


Unproductive 
areas 


-  Thousand  acres  - 

Douglas-fir 

7 

7 

— 

Ponderosa  pine 

624 

345 

279 

Fir-spruce 

1 

1 

— 

Chaparral 

3,728 

— 

3,728 

Pinyon-juniper 

12,249 

— 

12,249 

Other 

12 

— 

12 

All  types 

16,621 

353 

16,268 

Table  9. — Number  of  growing-stock  trees  on  commercial  forest  land,  by 
diameter  classes  and  by  softwoods,  and  hardwoods,  Arizona,  1962 


D.B.H.  class 
(inches) 


All  species 


Softwood 


Hardwood 


-    -  Thousand  trees  -    ■ 

1.0-2.9 

499,297 

489,428 

9,869 

3.0-4.9 

258,648 

241,092 

17,556 

5.0-6.9 

137,699 

124,954 

12,745 

7.0-8.9 

79,912 

75,891 

4,021 

9.0-10.9 

45,015 

43,092 

1,923 

11.0-12.9 

31,597 

31,126 

471 

13.0-14.9 

20,823 

20,146 

677 

15.0-16.9 

16,232 

15,791 

441 

17.0-18.9 

10,797 

10,651 

146 

19.0-28.9 

25,710 

25,636 

74 

29.0-38.9 

3,326 

3,326 

— 

39.0  and  larger 

276 

276 

— 

All  classes 

1,129,332 

1,081,409 

47,923 

46 


Table  10. — Volume  of  timber  on  commercial  forest  land,  by  class  of  timber 
and  by  softwoods  and  hardwoods,  Arizona,  1962 


Class  of  timber 

All    species 

Softwoods 

Hardwoods 

Sawtimber  trees : 
Saw-log  portion 
Upper-stem  portion 

5,148,202 
385,732 

-  Thousand  cubic  feet  - 

5,108,355 
378,302 

39,847 
7,430 

Total 

5,533,934 

5,486,657 

47,277 

Poletimber  trees 

All  growing-stock  trees 

Sound  cull  trees: 

Sawtimber-size  trees 
Poletimber-size  trees 

557,257 
6,091,191 

115,651 
106,152 

480,548 
5,967,205 

56,935 
31,176 

76,709 
123,986 

58,716 
74,976 

Total 

221,803 

88,111 

133,692 

Rotten  cull  trees: 
Sawtimber-size  trees 
Poletimber-size  trees 

82,049 
45,459 

39,287 
6,170 

42,762 
39,289 

Total 

127,508 

45,457 

82,051 

Salvable  dead  trees: 
Sawtimber-size  trees 
Poletimber-size  trees 

360,341 
17,117 

359,922 
9,071 

419 
8,046 

Total 

377,458 

368,993 

8,465 

All  timber 

6,817,960 

6,469,766 

348,194 

Table  11. — Volume  of  growing  stock  and  sawtimber  on  commercial  forest 
land,  by  ownership  classes  and  by  softwoods  and  hardwoods, 

Arizona,  1962 


Ownership  class 

All  species 

Softwoods 

Hardwoods 

GROWING  STOCK 
(Million  cubic  feet) 

National  Forest 

Other  public 

Farmer  and  misc.  private^ 

4,389 

1,556 

146 

4,345 

1,512 

110 

44 
44 
36 

All  ownerships 

6,091 

5,967 

124 

SAWTIMBER 
(Million  board  feetT 

National  Forest 

Other  public 

Farmer  and  misc.  private' 

19,153 

7,297 

501 

19,105 

7,203 

384 

48 

94 

117 

All  ownerships 

26,951 

26,692 

259 

^Forest  industry  has  been  coynbined  with  iniscellaneous  private  to  avoid  dis- 
closure of  holdings  of  an  individual  owner. 
^International  1/4-inch  rule. 
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Table  12. — Volume  of  growing  stock  and  sawtimber  on  commercial  forest 
land,  by  stand-size  classes  and  by  softwoods  and  hardwoods, 

Arizona,  1962 


Stand-size   class 

All  species 

Softwoods 

Hardwoods 

GROWING  STOCK 

(Million  cubic  feet) 

Sawtimber  stands 

5,949 

5,892 

57 

Poletimber  stands 

136 

69 

67 

Sapling  and  seedling  stands 

5 

5 

— 

Nonstocked  areas 

1 

1 

— 

All  classes 

6,091 

5,967 

124 

SAWTIMBER 
(Million  board  feetT 

Sawtimber  stands 

26,694 

26,529 

165 

Poletimber  stands 

238 

144 

94 

Sapling  and  seedling  stands 

16 

16 

— 

Nonstocked  areas 

3 

3 

— 

All  classes 

26,951 

26,692 

259 

"■Inter national  1/4-inch  rule. 


Table  13. — Volume  of  growing  stock  on  commercial  forest  land  by  species  and  diameter 

classes,  Arizona,  1962 


Diameter  class 

(inches  at  breast  height) 

Species 

All 
classes 

5.0- 
6.9 

7.0- 

8.9 

9.0- 
10.9 

11.0- 
12.9 

13.0- 
14.9 

15.0- 
16.9 

17.0- 
18.9 

19.0- 
28.9 

29.0- 
38.9 

39.0  & 
larger 

-    -    - 

-    -    - 

-    -    - 

-    -    - 

-  Million  cubic  feet  - 

Softwoods : 

Douglas-fir 

283 

9 

7 

10 

10 

10 

18 

21 

109 

58 

31 

Ponderosa  pine 

'  5,204 

173 

235 

216 

312 

319 

426 

581 

2,313 

594 

35 

Limber  pine' 

39 

1 

2 

1 

2 

5 

4 

8 

16 

3 

2 

True  firs' 

210 

21 

15 

10 

16 

15 

17 

12 

63 

30 

11 

Engelmann 
spruce 

231 

6 

11 

9 

20 

27 

29 

31 

88 

10 

_ 

Total 

5,967 

210 

270 

246 

360 

376 

494 

648 

2,589 

695 

79 

Hardwoods : 

Aspen 

124 

34 

24 

19 

8 

15 

14 

6 

4 

— 

— 

Total 

124 

34 

24 

19 

8 

15 

14 

6 

4 

— 

— 

All  species: 

6,091 

244 

294 

265 

368 

391 

508 

654 

2,593 

695 

79 

'Includes  a  negligible  amount  of  Apache,  Arizona,  and  Chihuahua  pine. 
"Includes  a  negligible  amount  of  Mexican  white  and  bristlecone  pines. 
^Includes  subalpine,  ivhite,  and  corkbark  firs. 
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Table  14.— Volume  of  sawtimber  on  commercial  forest  land,  by  species  and  diameter  classes, 

Arizona,  1962 


Diameter  class 

(inches 

at  breast  height) 

Species 

All 
classes 

9.0- 
10.9' 

11.0- 
12.9 

13.0- 
14.9 

15.0- 
16.9 

17.0- 
18.9 

19.0- 
28.9 

29.0- 
38.9 

39.0  & 
larger 

Million  boari 

1  fppt-  - 

Softwoods : 

Douglas-fir 

1,476 

48 

56 

51 

91 

103 

613 

340 

174 

Ponderosa  pine' 

22,883 

920 

1,354 

1,397 

1,890 

2,585 

11,079 

3,389 

269 

Limber  pine* 

186 

7 

10 

25 

19 

15 

82 

18 

10 

True  firs' 

932 

48 

78 

77 

88 

62 

349 

167 

63 

Engelmann  spruce 

1,215 

50 

111 

150 

162 

173 

510 

59 

— 

Total 

26,692 

1,073 

1,609 

1,700 

2,250 

2,938 

12,633 

3,973 

516 

Hardwoods  : 

Aspen 

259 

— 

40 

85 

78 

34 

22 

— 

— 

Total 

259 

— 

40 

85 

78 

34 

22 

— 

— 

All  species 

26,951 

1,073 

1,649 

1,785 

2,328 

2,972 

12,655 

3,973 

516 

^Softwoods,  only. 

^International  1/4-inch  rule. 

includes  a  negligible  amount  of  Arizona,  Apache,  and  Chihuahua  pine. 

^Includes  a  negligible  amount  of  Mexican  white  and  bristlecone  pines. 

^Includes  subalpine,  white,  and  corkbark  firs. 


Table  15. — Volume  of  sawtimber  on  commercial  forest  land,  by  species' 
and  quality  classes,  Arizona,  1962 


Species 


Quality  classes 


All  classes 


Softwoods : 

Ponderosa  pine' 

Total 


22,883 


-  Million  board  feet-  -    -    - 
533  856  2,021 


19,473 


22,883 


533 


856 


2,021        19,473 


^Ponderosa  pine  is  the  only  species  log-graded. 

'International  1/4-inch  rule. 

includes  a  negligible  amount  of  Arizona,  Apache,  and  Chihuahua  pine. 


Table  16. — Volume  of  salvable  dead  saw- 
timber-size  trees  on  commercial  forest  land, 
by  softwoods  and  hardwoods,  Arizona,  1962 


Species  group 


Volume 


Softwoods 
Hardwoods 

All  species 


Thousand  board  feeV 
1,674,663 
2,287 

1,676,950 


^International  1/4-inch  rule. 


49 


Table   17. — Net  annual  growth   and   annual 

cut  of  growing  stock  on  commercial  forest 

land,  by  species,  Arizona,  1962 


Species 

Net  annual 
growth 

Annual 

timber  cut 

Softwoods : 

Thousand 

cubic  feet 

Douglas-fir 

- 1,398 

4,115 

Ponderosa  pine' 

84,669 

57,558 

Limber  pine' 

693 

85 

True  firs' 

289 

3,142 

Engelmann  spruce 

2,348 

845 

Total 

86,601 

65,745 

Hardwoods : 

Aspen 

3,652 

196 

All  species 

90,253 

65,941 

Uyicludes  a  negligible  amount  of  Arizona, 
Apache,  and  Chihuahua  pines. 

"Includes  a  negligible  amount  of  Mexican 
white  ayid  bristlecone  pines. 

"Includes  subalpine,  ivhite,  and  corkbark  firs. 


Table  18. — Annual  cut  of  growing  stock  on  commercial  forest  land,  by 
ownership  classes  and  by  softwoods  and  hardwoods,  Arizona,  1962 


Species 
group 


All 
ownerships 


National 
Forest 


Other 
public 


Farmer^ 

and  misc. 

private 


Softwoods 
Hardwoods 

All  species 


65,745 
196 


-  Thousand  cubic  feet 
47,862  11,177 

143  33 


6,706 
20 


65,941 


48,005 


11,210 


6,726 


^Forest  industry  has  been  combined  with  farmer  arid  miscellaneous  private  to 
avoid  disclosure  of  holdings  of  an  individual  owner. 
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Table  19. — Net  annual  growth  and  annual  cut 

of  sawtimber  on  commercial  forest  land,  by 

species,  Arizona,  1962 


Species 

Net  annual 
growth 

Annual  timber 
cut 

Softwoods : 

Thousand 

hoard  feet"- 

Douglas-fir 
Ponderosa  pine' 
Limber  pine' 
True  firs' 
Engelmann  spruce 

-11,626 

340,022 

2,572 

-  1,890 

12,665 

25,481 

353,899 

404 

19,414 

5,258 

Total 

341,743 

404,456 

Hardwoods : 

Aspen 

2,335 

394 

All  species 

344,078 

404,850 

^hiternational  1/4-inch  rule. 

"Includes  a  negligible  anwunt  of  Arizona, 
Apache,  and  Chihuahua  pines. 

■^Includes  a  negligible  amount  of  Mexican 
white  and  bristlecone  pines. 

^Includes  subalpine,  white,  and  corkbark  firs. 


Table  20. — Annual  cut  of  sawtimber  on  commercial  forest  land,  by  owner- 
ship classes  and  by  softwoods  and  hardwoods,  Arizona,  1962 


Species 
group 


All 
ownerships 


National 
Forest 


Other 
public 


Farmer^ 

and  misc. 

private 


Softwoods 
Hardwoods 

All  species 


_.__--__  Thousand  board  feet-   - 
404,456  294,444  68,757 

394  287  67 


41,255 
40 


404,850 


294.731 


68,824 


41,295 


^Forest  industrij  has  been  combined  with  farmer  and  miscellaneous  private  to 
avoid  disclosure  of  holdings  of  an  individual  oivner. 
-International  1/4-inch  rule. 
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Table  21. — Annual  mortality  of  growing  stock 

and  sawtimber  on  commercial  forest  land,  by 

species,  Arizona,  1962 


Species 

Growing-  stock 

Sawtimber 

Thousmid 

Thousand 

cubic  feet 

board  feef 

Softwoods : 

Douglas-fir 

5,176 

30,591 

Ponderosa  ] 

pine' 

12,246 

63,741 

Ti'ue  firs' 

3,257 

15,320 

Engelmann 

spruce 

71 

— 

Total 

20,750 

109,652 

Hardwoods : 

Aspen 

1,044 

3,851 

All  species 

21,794 

113,503 

'Interyiational  1/4-inch  rule. 
-Includes    a    negligible    ainowit    of    Arizona, 
Apache,  and  Chihuahua  pines. 

■'■Includes  subalpine,  white,  and  corkbark  firs. 


Table  22. — Annual  mortality  of  growing  stock  and  sawtimber  on  commercial  forest  land,  by 
causes  and  by  softwoods  and  hardwoods,  Arizona,  1962 


Cause  of 

Growing  stock 

Sawtimber 

death 

All  species          Softwoods 

Hardwoods 

All  species           Softwoods 

Hardwoods 

...  Thousand  cubic 

feet  -    -    - 

...  Thousand  board 

feet'  -    -    - 

Fire 

8,619               8,619 

— 

45,830             45,830 

— 

Insects 

2,564               2,564 

— 

11,596             11,596 

— 

Disease 

7,703               7,283 

420 

44,358              42,635 

1,723 

Other 

1,450                  826 

624 

6,339               4,211 

2,128 

Weather 

1,458                1,458 

— 

5,380               5,380 

— 

All  causes 

21,794             20,750 

1,044 

113,503           109,652 

3,851 

^International  1/4-inch  rule. 
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Table  23. — Total  output  of  timber  products,  by  products,  by  type  of  material  used,  and  by 

softwoods  and  hardwoods,  Arizona,  1962 


Product  and 

Total  output  in 
standard  units 

Output 

roundwoo 

growing 

from 
d  from 
stock 

Output  from  round-    r 
wood  from  nongrow- 
ing  stock 

Standard            M  cubic 
units                   feet 

)utput  fron 
plant  by- 
products 

species  group 

Unit 

Num 

ber 

Standard 
units 

M  cubic 

feet 

(standard 
units) 

Saw  logs: 

Softwood 

Mbd. 

ft.' 

341,757 

330,137 

47,870 

11,620 

1,685 

— 

Hardwood 

Mbd. 

ft.' 

— 

— 

— 

Total 

Mbd. 

ft.' 

341,757 

330,137 

47,870 

11,620 

1,685 

— 

Pulpwood : 

Softwood 

M  std. 

cds. 

88 

88 

7,947 

— 

— 

Hardwood 

M  std 

.  cds. 

— 

— 

— 

— 

— 

— 

Total 

M  std 

cds. 

88 

88 

7,947 

— 

— 

Poles : 

Softwood 

M  pes 

9 

9 

125 

— 

— 

— 

Hardwood 

M  pes 

— 

— 

— 

— 

Total 

M  pes 

9 

9 

125 

— 

— 

Mine  timbers: 

Softwood 

M  cu. 

ft. 

556 

524 

524 

32 

32 

— 

Hardwood 

M  cu. 

ft. 

— 

— 

— 

— 

Total 

M  cu. 

ft. 

556 

524 

524 

32 

32 

— 

Miscellaneous 

industrial 

wood :" 

Softwood 

M  cu. 

ft. 

111 

82 

82 

29 

29 

— 

Hardwood 

M  cu 

ft. 

375 

196 

196 

179 

179 

— 

Total 

M  cu. 

ft. 

486 

278 

278 

208 

208 

— 

Posts : 

Softwood 

M  pes 

, 

171 

31 

25 

140 

112 

— 

Hardwood 

M  pes 

. 

2 

— 

— 

2 

2 

— 

Total 

M  pes 

. 

173 

31 

25 

142 

114 

— 

Fuelwood: 

Softwood 

M  std 

.  cds. 

94 

5 

353 

75 

5,197 

14 

Hardwood 

M  std 

.  cds. 

17 

— 

— 

17 

1,171 

— 

Total 

Mstd 

.  cds. 

111 

5 

353 

92 

6,368 

14 

All  products: 

Softwood 

Mcu. 

ft. 

■ — 

— 

56,926 

— 

7,055 

— 

Hardwood 

M  cu. 

ft. 

— 

— 

196 

— " 

1,352 

— 

Total 

M  cu. 

ft. 

— 

— 

57,122 

8,407 

— 

international  1/4-inch  rule. 

^Includes  converter  poles,  excelsior  bolts,  charcoal 
timbers. 


wood,  house  logs,    and    miscellaneous    farm 
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Table  24. — Total  output  of  roundwood  products,  by  source 
and  by  softwoods  and  hardwoods,  Arizona,  1962 


Source 

All  species 

Softwoods 

Hardwoods 

Growing-stock  trees :' 
Sawtimber 
Poletimber 

-    -    -  Thi 

56,930 
192 

ousaiid  cubic 

56,812 
114 

feet  -    -    - 

118 

78 

Total 

57,122 

56,926 

196 

Cull  trees' 
Salvable  dead  trees' 
Other 

7,455 
952 

6,537 
518 

918 
434 

All  sources 

65,529 

63,981 

1,548 

^On  commercial  forest  land. 

"Includes  noncommercial  forest  land,  nonforest  land  such  as 
fence  roivs,  trees  less  than  5.0  inches  in  diameter,  and  tree  tops 
and  limbs. 


Table  25. — Annual  timber  cut  from  growing  stock  on  com- 
mercial forest  lands,  by  products  and  logging  residues,  and 
by  softwoods  and  hardwoods,  Arizona,  1962 


Products  and  residues 

All  species 

Softwoods 

Hardwoods 

Roundwood  products : 

-    -    -  Tho 

usand  cubic 

feet 

-    -    - 

Saw  logs 

47,870 

47,870 

— 

Pulpwood 

7,947 

7,947 

— 

Poles 

125 

125 

— 

Mine  timbers 

524 

524 

— 

Miscellaneous 

industrial  wood' 

278 

82 

196 

Posts 

25 

25 

— 

Fuelwood 

353 

353 

— 

All  products 

57,122 

56,926 

196 

Logging  residues 

8,819 

8,819 

— 

Timber  cut 

65,941 

65,745 

196 

^Includes  converter  poles,  excelsior  bolts,  charcoal  wood,  house 
logs,  and  miscellaneous  farm  timbers. 
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Table  26. — Annual  timber  cut  from  live  sawtimber  on  com- 
mercial forest  lands,  by  products  and  logging  residues,  and 
by  softwoods  and  hardwoods,  Arizona,  1962 


Products  and  residues 

All  species 

Softwoods 

Hardwoods 

-    -    -  Tho 

usand  board  feet^ 

. 

Roundwood  products: 

Saw  logs 

330,137 

330,137 

Pulpwood 

54,834 

54,834 

Poles 

862 

862 

Mine  timbers 

1,790 

1,790 

Miscellaneous 

industrial  wood' 

559 

165 

394 

Posts 

77 

77 

— 

Fuelwood 

390 

390 

All  products 

388,649 

388,255 

394 

Logging  residues 

16,201 

16,201 

Timber  cut 

404,850 

404,456 

394 

^International  1/4-inch  rule. 

"Includes  converter  poles,  excelsior  bolts,  charcoal  wood,  hoiLse 
logs,  and  miscellaneous  farm  thnbers. 


Table  27. — Volume  of  plant  residues  by  industrial  source  and  type  of  residue,  and  by  softwoods 

and  hardwoods,  Arizona,  1962 


Species  and  character  of  res 

idues 

Industrial  source 

All  species 

Softwoods 

Hardwoods 

Total 

Coarse' 

Fine- 

Total 

Coarse 

Fine 

Total 

Coarse 

Fine 

Thou 

sand  cubic 
3,896 

0 

21 

feet  -    - 
6,372 

0 

0 
82 

0 

82 

Lumber  industry 
Veneer  and  plywood 

industry 
Other  primary 

industries 

10,268 

0 

103 

3,896 

0 

103 

6,372 
0 

10,268 

0 

21 

0 

All  industries 

10,371 

3,999 

6,372 

10,289 

3,917 

6,372 

82 

82 

^Unused  material  suitable  for  chipping,  such  as  slabs,  edgings,  and  veneer  cores. 
'Unused  material  not  suitable  for  chipping,  such  as  saivdust  and  shavings. 
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Table  28. — Timber  growth  projections,  all 
species,  Arizona,  1962-92' 


Year 

Assumed  cut 

Projected  ^owth 

GROWING   STOCK 

(Thousand  cubic  feet) 

1962 

65,941 

90,253 

1972 

86,700 

112,200 

1982 

103,400 

131,200 

1992 

117,700 

149,100 

SAWTIMBER 

{Thousand  board  feetp 

1962 

404,850 

344,078 

1972 

444,600 

381,400 

1982 

468,100 

408,800 

1992 

479,600 

419,200 

'■These  projections  assume  that:  (1)  There  will 
be  practically  no  change  in  the  area  of  conuner- 
cial  forest  land,  (2)  demands  for  timber  prod- 
ucts will  rise  along  with  predicted  increases  in 
the  nation's  populatior}  and  income,  (3)  timber 
will  maintain  its  market  position  relative  to  com- 
peting  materials,  and  (4)  tiynber  management 
will  become  more  intensive,  especially  with  re- 
spect to  improving  the  number,  spacing,  vigor, 
and  age-class  distribution  of  trees. 

'International  1/4-inch  rule. 
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FOREWORD 

This  report  presents  the  most  complete  set  of  statistics  on  timber  inventory,  cut, 
and  timber  products  output  that  has  ever  been  prepared  for  the  Rocky  Mountain  States 
as  a  whole.  Some  of  the  material  has  already  been  published  in  reports  for  individual 
States  or  portions  of  States.  This  report  discusses  past  trends  in  timber  industries  and 
the  importance  of  timber  industries  in  the  economy  of  the  Mountain  States,  but  does  not 
attempt  to  project  or  analyze  the  data  in  terms  of  possible  future  developments.  How- 
ever, this  report  does  provide  much  of  the  basic  resource  and  timber  industry  data 
necessary  for  anyone  looking  into  future  possibilities.  The  Bibliography,  page  50,  con- 
tains a  listing  of  the  most  recent  and  pertinent  literature  concerning  the  problems  of 
and  opportunities  for  timber -oriented  industrial  developments  in  the  Rocky  Mountains. 

Most  of  the  inventory  statistics  shown  here  agree  with  those  shown  in  "Timber 
Trends  in  the  United  States"  (71),  except  those  for  Arizona  and  New  Mexico.  Statis- 
tics for  these  States  in  the  Timber  Trends  report  are  based  on  incomplete  inventories, 
whereas  those  shown  in  this  report  result  from  surveys  completed  in  1962.  However, 
because  compilations  were  not  finished  until  late  1964,  these  later  data  for  Arizona 
were  not  available  for  the  Timber  Trends  report.  Moreover,  some  information  shown 
in  the  industries  map  and  presented  in  the  text  relating  to  pulpmill  and  plywood  plant 
locations  and  capacities  is  more  recent  than  the  data  shown  in  the  tables. 

Statistics  from  many  sources  have  been  used  in  compiling  this  report.  Inventory 
data  result  from  surveys  made  by  the  59  National  Forests  in  the  Rocky  Mountain  States, 
the  Intermountain  Forest  and  Range  Experiment  Station,  the  Rocky  Mountain  Forest  and 
Range  Experiment  Station,  and  the  Bureau  of  Indian  Affairs.  Surveys  of  timber  cut  and 
timber  products  output  were  made  cooperatively  by  the  Intermountain  and  Rocky  Moun- 
tain Forest  and  Range  Experiment  Stations.  Estimates  of  lumber  production  are  based 
on  surveys  by  U.S.  Bureau  of  Census. 


The  following  are  called  Rocky  Mountain  or  Mountain  States  in  this  report:  Idaho,  Montana, 
South  Dakota  (west  of  the  103d  meridian),  Wyoming,  Colorado,  Utah,  Nevada,  Arizona,  and  New 
Mexico. 

^  Under Uned  numbers  in  parentheses  refer  to  publications  listed  in  the  Bibliography,  page  50. 
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ROCKY  MOUNTAIN  TIMBER  AS  PART  OF  THE  NATION'S  SUPPLY 

This  section  of  the  report  considers  the  timber  resources  of  the  Mountain  States  in  com- 
parison with  those  of  other  major  sections  of  the  United  States  and  of  the  entire  United  States  as 
of  the  beginning  of  1963.    Recent  trends  in  types  and  capacities  of  timber -based  industrial  estab- 
lishments in  the  Mountain  States  are  compared  with  trends  elsewhere  in  the  Nation. 

FOREST  LANDS  AND  TIMBER 

Under  this  heading,  the  timber  resources  of  the  Mountain  section  are  examined  and  com- 
pared with  those  of  other  sections  of  the  country  in  regard  to  forest  land  areas,  timber  volumes, 
land  and  timber  ownerships,  timber  stand -size  classes  and  types,  and  rates  of  timber  growth 
and  cut. 

Land  Areas 

The  Mountain  section  contains  nearly  one -fourth  (24  percent)  of  the  gross  land  area  of  the 
United  States  (fig.   1).    In  this  respect  it  is  roughly  comparable  to  each  of  the  other  three  main 
sections  of  the  country --the  North,  the  South,  and  the  Pacific  Coast --as  recognized  in  this  report 


SECTIONS  OF  THE  UNITED  STATES 


PACIFIC 
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and  in  the  "Timber  Trends  in  the  United  States"  (71).    In  total  forest  land  the  Mountain  section 
falls  somewhat  behind  the  other  sections  of  the  country,  as  the  following  tabulation  shows: 

Section 


North 
South 
Mountain 
Pacific 


Forest  land 

(Million  acres) 

179 

220 

143 

217 

Total 


759 


Mountain  and  Pacific  Coast  „,      . ,  .  .       .     ,    ,  .    ,  , 

: r r~- The  Mountain  section  includes  some  of  the  widest  environmental 

sections  about  equal  in  ^        i        i  .^         ,     ^        ,  , 

—7-7 extremes  for  plant  life  to  be  found  anywhere  on  the  continent. 

commercial  forest  area  ^,         ^  ,  ,     „,  .         ,       , 
Therefore,   it  is  not  surprising  that  only  26  percent  of  the  land 

area  in  the  Mountain  section  is  forested.    This  is  the  lowest  per- 
centage of  all  four  sections  of  the  country.    Although  the  Mountain  States  have  less  forest  land, 
they  have  nearly  as  much  commercial  forest  land  (66  million  acres)  as  the  Pacific  Coast  States 
(70  million  acres),     as  shown  in  figure  2. 

More  than  half  of  Mountain 
States  forest  land  not  commer  - 


cially  important  for  timber 


The  "noncommercial"  forest  land  classification  includes 
lands  that  fall  under  one  of  two  subclasses.    Nearly  7.4 
million  acres  (5  percent)  of  the  forest  land  in  the  Mountain 
States --more  than  in  any  other  section --are  "productive - 
reserved."     This  means  they  are  in  parks  and  other  areas  where  commercial  timber  operations 
are  prohibited.    Nearly  70  million  acres  (49  percent)  of  the  Mountain  States  forest  land  are  un- 
suited  for  commercial  timber  operations  and  are  termed  "unproductive." 

Public  ownership  of  com- 


mercial forest  land  highest 
in  Mountain  States 


The  contrast  between  the  proportions  of  commercial  forest 
land  in  public  ownership  in  the  United  States  as  a  whole  and 
that  in  the  Mountain  States  is  striking.    Only  28  percent  of 
the  commercial  forest  land  of  the  United  States  is  publicly 
owned,  but  in  the  Mountain  States  77  percent  is  in  this  category.    Nearly  two -thirds  (66  percent) 
of  the  commercial  forest  land  in  the  Mountain  States  is  in  National  Forests.    Conversely,  the 
Mountain  States  have  the  least  acreage  of  commercial  forest  land  in  private  ownership  of  any 
major  section  of  the  country  (table  1). 

Table  1.  --Ownership  of  commercial  forest  land 


Section    [ 

Federal 

:      Other      : 

Private 

National  Forests 

Other 

:      public      : 

-Million 
2 

North 

10 

20 

140 

South 

11 

3 

3 

184 

Mountain 

43 

5 

2 

15 

Pac  if  ic 

33 

6 

4 

28 

Total 

97 

16 

29 

367 

°  ^^"° — °^^^''  ^yP^^  Softwood  forest  types  are  predominant  in  the  commercial  forests 

characterize  commercial  ^,      ,     ,      »,  •  .  ^      r-  ^-  -nu  ■   1  e^^ 

: — — of  both  the  Mountain  and  Pacific  sections.    The  commercial  for- 

TOT'6*st'  in  Wf* si" 

ests  of  the  Mountain  States  have  nearly  60  million  acres  of  soft- 
wood types  (91  percent  of  the  commercial  area),  and  the  Pacific 
section  has  somewhat  more  (65  million  acres,  or  93  percent).  The  South  has  a  greater  area  in 
softwood  types  (81  million  acres)  than  either  the  Mountain  or  Pacific  sections,  but  it  has  a  still 
greater  area  in  hardwoods  (120  million  acres).  Consequently,  the  commercial  forest  land  of 
this  section  is  more  characteristically  hardwood  than  softwood  (fig.  3). 


^Includes  commercial  forest  land  area  for  coastal  Alaska  only.    Some  parts  of  the  forest  land  of  in- 
terior Alaska  are  expected  to  meet  standards  for  commercial  forest  land ,  but  data  are  not  yet  available . 
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Nearly  60  per- 
cent   of   the 
Mountain  States 
commercial 
forest  land  is 
in    sawtimber 
stands;  the  proportion  (69  percent) 
is  even  higher  in  the  Pacific  States 
(fig.    4).     Since  these  sections   in- 
clude practically  all    of  the  old- 
growth  sawtimber  stands  remaining 
in  the  United  States,  much  attention 
has  been  given  to  finding  methods 
for  harvesting  the  old -growth  and 
often  highly  defective  timber .     An 
integral  part  of  the  problem  is  mak- 
ing the  transition  to  more  intensive 
management  while  achieving  an  in- 
ventory that  is  better  balanced  than 
at  present  for  continuous  production 
at  a  high  level. 


Timber  Inventories 


Mountain  States  have  one- 
fifth  of  Nation's  softwood 
sawtimber  volume 


With  less  than  one -sixth  of  the  total  growing  stock  inventory  of 
the  United  States,  the  Mountain  States  have  more  than  one -fifth 
of  the  Nation's  volume  of  softwood  growing  stock.    The  situation 
with  respect  to  sawtimber  inventories- -total  and  softwood- -is 
similar,  as  shown  in  table  2. 


PROPORTION  OF  COMMERCIAL  FOREST  LAND 
BY  STAND-SIZE  CLASSES,  1962 
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Figure  4 


^Throughout  this  report  volumes  of  growing 
stock  (sound,  live  trees  5.0  inches  and  larger  in 
diameter)  are  given  in  cubic  feet.    Volumes  of 
sawtimber  (trees  9.0  inches  and  larger  for  soft- 
woods, 11.0  inches  and  larger  for  hardwoods)  are 
given  in  board  feet. 


Table  2.  --Proportions  of  United  States  inventories  of  sawtimber  and  growing  stock, 


by 

sections, 

1962 

Section    ] 

All 

All 

: 

Softwood 

Softwood 

sawtimber  -^ 

growing  st 

:ock^     : 

sawtimber  ■'- 

growing  stock^ 

-  Percent  ------- 

North 

12.2 

21.8 

3.3 

7.2 

South 

16.3 

21.4 

10.9 

14.5 

Mountain 

16.3 

15.6 

19.7 

21.4 

Pacific 

55.2 

41.2 

66.1 

56.9 

United  States  100.0 

100.0 

100.0 

100.0 

^  Board-foot  basis. 


Cubic-foot  basis. 


Proportion  of  timber  volume  ^.    n.  •  ri.  i_»,r  .u 

i-rr; — — r^—, Of  all  four  sections  of  the  country,  the  Mountain  section  has 

in  public  ownership  highest  ,      ,  .  ,  r  •  i    ■     u       •  •         ui  • 

— — ~ the  highest  percentage  of  its  total  timber  inventory  m  public 

in  Mountain  States  ..     ._.  ^,  u  ■    ^  c      -t-u-     •     i         i 
ownership  (83  percent),  as  shown  in  figure  5.    This  is  largely 

due  to  the  high  proportion  in  National  Forests  (73  percent). 

Conversely,  the  Mountain  States  rank  lowest  in  the  percentage  of  forest  inventory  under  private 

management.    Consequently,  future  development  of  timber  resources  is  largely  dependent  on 

management  by  public  agencies. 

Sawtimber  trees  account  for  78  percent  (75,788  M  cubic  feet)  of  the  growing  stock  volume 
of  the  Mountain  States.    Although  this  percentage  is  higher  elsewhere  in  the  West --the  average 
for  the  West  is  85  percent --the  Mountain  States  rank  several  points  above  the  national  average 
(73  percent) . 


One -fifth  of  the  Nation's  softwood  sawtimber  and  22  percent  of  the  softwood  growing  stock 
are  in  the  Mountain  States.    The  principal  softwoods  are  Douglas -fir,  ponderosa  pine,  lodgepole 
pine,  Engelmann  spruce,  and  several 

species  of  true  firs.    Nearly  two -thirds  PERCENT  OF  GROWING  STOCK  INVENTORY 

(63  percent)  of  all  western  white  pine  BY  OWNERSHIPS,  1962 

sawtimber  and  71  percent  of  all  western  , 

larch  sawtimber  are  found  in  Idaho  and  I  

Montana .  ^^  Private 


National  Forest 


Other  Public 


Sawtimber  and 

: ;—  Sawtimber  and 

growing  stock 

^—. growing  stock 

volumes  per  acre  °  , 

— ■ — : — ,    ,  .  , volumes  per  acre 

relatively  high  m  ,      » ,  . 

— -^ — in  the  Mountain 

Mountain  States  ^  ,         ,, 
States  rank  well 

above  the  national 
average  and  are  exceeded  only  in  the  Pa- 
cific Coast  section.  The  high  proportion 
of  sawtimber  trees  remaining  in  western 
stands  is  the  main  factor  producing  the 
higher  averages  shown  by  these  two  sec- 
tions in  the  following  comparison: 


North  |g 
South 
Mountain 

Pacific 

United 
States 


20 


1 T" 

40         60 
percent 

Figure  5 


80       100 


Growing  stock 

Sawtimber 

Section 

per  acre 

per  acre 

(M  cu.  ft.) 

(M  bd.  ft.) 

North 

0.8 

1.8 

South 

.7 

2.0 

Mountain 

1.5 

6.3 

Pac  if  ic 

3.7 

19.8 

United  States 

1.2 

5.0 

^  International  |-inch  log  rule  board-foot  volumes  are  used 
throughout  this  report. 


Timber  cutting  rate 
lowest  in  Mountain  States 


Growth  and  Cut 

Both  the  highest  and  lowest  percentages  of  the  country's  timber 
inventory  are  found  in  the  western  sections:    the  highest  percent- 
age in  the  Pacific  section  and  the  lowest  in  the  Mountain  section. 
Each  of  the  eastern  sections  contributes  more  volume  through  growth  than  either  of  the  western 
sections,  while  the  South  and  Pacific  sections  (in  that  order)  provide  the  highest  percentages  of 
the  United  States  timber  cut  (fig.  7). 

With  an  annual  timber  cut  of  not  more  than  1  percent  of  inventory,  the  Mountain  States 
section  has  the  lowest  cutting  rate  in  the  country  (fig.  8).    This  applies  whether  the  cut  is  con- 
sidered with  respect  to  all  sawtimber,  all  growing  stock,  softwood  sawtimber,  or  softwood 
growing  stock. 

Timber  growth  rates  are  markedly  higher  in  the  eastern  sections  than  in  the  western  sec  - 
tions  (fig.  9).    Both  the  Mountain  and  Pacific  States  have  large  amounts  of  mature  and  overmature 
timber  with  low  or  even  negative  growth  rates.    These  low  rates  depress  overall  growth  rates 
for  both  growing  stock  and  sawtimber.    The  eventual  liquidation  of  much  of  this  slow -growing 
timber  will  permit  replacement  by  younger,  more  rapidly  growing  trees,  and  will  bring  about 
an  increase  in  the  general  net  growth  rates. 


Figure  6.- -A  clearcut 
block  satisfactorily  re  - 
generated  with  western 
larch  saplings  near 
Trout  Lake  on  the  Flat- 
head National  Forest  in 
Montana.  Other  clear- 
cut  blocks  can  be  seen 
across  the  lake.  Even 
though  cutting  rates  are 
low  in  the  Mountain 
States,  some  parts  of 
these  States  are  cutting 
at  or  near  allowable 
annual  rates. 
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PROPORTION  OF  UNITED  STATES  INVENTORY,    GROWTH.  AND  CUT,  1962 
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Inventory  of  live,  sound  trees  5.0  inches  and  larger  in  diameter  breast  high. 


Figure  7 

PERCENT  OF  TIMBER  INVENTORY  CUT  IN  1962 
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PERCENT  OF  NET  GROWTH  ON  TIMBER 
INVENTORY,  1962 
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Figure  9 


TIMBER  INDUSTRIES 

Comparison  of  the  output  of  roundwood  products  in  1962  among  the  four  major  sections  of 
the  United  States  reemphasizes  how  far  the  Mountain  States  lag  behind  other  sections  in  the  yield 
of  timber  products.    The  South  and  Pacific  sections  lead  the  others  in  total  roundwood  production 
and  in  the  production  of  saw  logs;  the  Pacific  section  has  no  rival  in  veneer  log  output;  the  South 
leads  in  round  pulpwood  production;  and  the  North  and  South  sections  lead  in  miscellaneous  in- 
dustrial wood  and  fuelwood  (fig.  10). 

Still  much  room  for 


industrial  development 


In  the  Mountain  States,  even  though  timber  volumes  per  acre  are 
comparatively  high,  remoteness  from  principal  markets  and  rela- 
tively high  logging  costs  keep  the  cut  for  the  area  as  a  whole  still 
well  below  the  sustainable  level.    However,  there  are  important  exceptions  to  this  general  sit- 
uation.   Parts  of  northern  Idaho  and  western  Montana  have  long  supported  a  large  timber  indus- 
try which  was  and  is  chiefly  dependent  on  the  sawtimber  resource;  they  now  find  themselves 
with  greater  plant  capacity  for  saw  log  material  than  can  be  sustained  by  the  present  sawtimber 
inventory  under  present  levels  of  management.    Saw  log  production  in  the  Black  Hills  has  been 
close  to  capacity  for  some  time.    In  several  other  parts  of  the  Mountain  States  the  sawtimber 
cut  is  not  far  below  a  sustainable  level.    In  general,  however,  resources  suitable  for  other 
products  remain  untapped,  particularly  products  such  as  pulpwood  which  can  be  made  from 
trees  smaller  than  sawtimber  size.    It  is  reasonable  to  expect  that  with  a  more  diversified 
timber  industry,  higher  total  cuts  could  be  sustained --even  in  areas  where  the  cut  of  saw- 
timber is  at  or  near  the  maximum  that  can  be  sustained  under  present  management  levels. 

Mountain  section  shows  ^  .  ^  ,       .  ,       ^    ,      » , 

: r  Comparison  of  some  production  records  of  the  Mountam  sec- 

strongest  upward  trends  .  .  ,  ,  ,      ,        , 

^ —, ■ ■ —  tion  with  production  records  elsewhere  points  up  some  unique 

for  all  roundwood  products,  ";   ,  .  .         r    ,      ,t  •     ^  ■      i      xt     •      > 

; ; — ; aspects  of  the  position  of  the  Mountam  States  in  the  Nation  s 

saw  logs,  and  veneer  logs  .    ,  ,„,  .,,,,.     j  r.  >    i    i.   j 
2_  timber  economy.    While  the  United  States  as  a  whole  had  a 

downward  trend  in  the  output  of  timber  products  from  1952  to 

1962  (fig.  11),  the  Mountain  and  Pacific  sections  had  upward  trends.    Of  the  western  sections, 

the  Mountain  section  showed  the  highest  percentage  increase  with  an  output  44  percent  higher  in 

1962  than  in  1952.    This  is  largely  traceable  to  the  fact  that  the  Mountain  section  alone  showed 

a  strong  increase  in  saw  log  output  during  this  period;  all  other  sections  of  the  country,  and  the 

United  States  as  a  whole,  showed  declines  in  saw  log  output.    Supporting  evidence  for  these 

trends  appears  in  Census  Bureau  lumber  production  figures.    These  show  that  from  1952  to  1964 

the  general  lumber  production  trends  in  the  North,  South,  and  Pacific  sections  were  downward 

while  the  Mountain  section  exhibited  an  upward  trend  (fig.   12). 

Several  explanations  can  be  advanced  for  the  unique  rising  trend  in  the  Mountain  States. 
Much  of  the  difference  between  the  Mountain  States  trend  and  those  of  the  other  sections  prob- 
ably arises  because  the  Mountain  States  still  have  large  inventories  of  sawtimber  in  which  the 
allowable  cut  has  not  been  reached.    Here  timber  availability  is  not  appreciably  reduced  by 
being  tied  up  in  large  private  holdings,  as  it  is  in  other  parts  of  the  country. 


PROPORTIONS  OF  UNITED  STATES  OUTPUT 
OF  ROUNDWOOD  PRODUCTS,  1962 
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TRENDS  IN  TIMBER  PRODUCTS  OUTPUT  IN  SECTIONS 
OF  THE  UNITED  STATES,  19521962 

(1952  output  =100%) 
All  Roundwood  Products        Saw  Logs        — — Other  Products 
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TRENDS  IN  LUMBER  PRODUCTION,  UNITED  STATES 
AND  MAJOR  SECTIONS,  1952-1964 

General  Trend 


MOUNTAIN 
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Figure  12 


The  continued  upward  trend  for  lumber  (particularly  dimension  stock)  in  the  Mountain 
States  may  also  have  been  prompted  by  a  need  to  make  up,  in  part,  a  supply  deficit  created 
by  temporary  downward  trends-  in  other  parts  of  the  country.    Producers  in  the  Mountain 
States  could  logically  be  expected  to  step  in  if  such  a  situation  arose,  since  they  have  always 
had  to  seek  markets  outside  their  area.    Even  though  the  Mountain  States'  timber  industries 


That  the  trends  are  temporary  appears  to  be  confirmed  by  the  upswing  in  lumber  production  in  all 
sections  of  the  country  starting  in  1961. 
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are  still  strongly  oriented  toward  lumber  production,   increasing  amounts  of  wood  have  been  and 
are  being  consumed  in  producing  softwood  plywood  and  pulp.    However,  there  is  still  only  one 
particle  board  plant  in  the  Mountain  States. 

Although  the  outputs  of  plywood  and  pulp  in  the  Mountain  States  have  been  and  are  relatively 
small  parts  of  the  national  production,  the  rapid  developments  in  these  industries  over  a  compar- 
atively short  period  indicate  the  possible  rate  of  industrial  expansion  in  the  Rockies  in  the  near 
future . 

As  measured  by  the  rate  of  increase  in  softwood  plywood  production  between  1952  and  1964, 
the  Mountain  section  has  made  remarkable  gains  in  the  output  of  veneer  logs.    This  is  borne  out 
by  the  fact  that  the  production  of  plywood  in  the  Mountain  States  was  24  times  larger  in  1964  than 
in  1952.    United  States  plywood  output  in  1964  was  just  under  four  times  the  1952  figure. 

1962  pulp  production  eight  _.  ,  ,       .  ,      ,       -n  •  •       ,  j    ,  i     • 

-: —  Pulp  production  and  pulpmul  capacities  have  expanded  greatly  m 

the  Mountain  States  since  1952.    Wood  pulp  production  in  1962 

was  eight  times  as  great  as  that  in  1952,  and  by  1965  the  installed 

pulpmill  capacity  was  nine  times  the  1952  capacity.    However,  there  was  no  marked  rise  in  the 

production  of  round  pulpwood  from  1952  to  1962,  as  practically  all  of  the  increase  in  pulpmill 

capacity  and  pulp  production  came  from  the  growth  in  use  of  chips  from  sawmill  residues. 


Figure  13. --Loading  a 
logging  truck  on  a  timber 
sale  in  the  Coconino  Na- 
tional Forest  near  Happy 
Jack,  Arizona.  Saw  log 
output  in  the  Mountain 
section  increased  more 
rapidly  between  1952  and 
1962  than  for  any  other 
section  of  the  country. 
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RELATIONSHIPS  WITHIN  THE  ROCKY  MOUNTAIN  AREA 

This  section  examines  timber  resources  and  industries  in  individual  Rocky  Mountain  States 
and  attempts  to  point  out  important  comparisons  between  States. 

THE  TIMBER  RESOURCE 

The  distribution  and  characteristics  of  the  timber  resource  vary  widely  over  the  Rocky 
Mountain  area  because  of  the  variety  of  environmental  conditions.    (See  the  map  at  the  end  of 
this  report  showing  commercial  forest  land  in  the  Rocky  Mountain  States.)    The  following  dis- 
cussion describes  this  forest  in  terms  of  area,  timber  volumes,  growth,  and  cut. 


Land  Areas 


Together,  Montana  and 
Idaho  contain  one -half  the 


commercial  forest  land 
in  Rocky  Mountain  States 


The  northern  Rocky  Mountain  States    dominate  much  of  the  Rocky 
Mountain  timber  situation.    And  in  the  northern  Rockies,  Idaho 
and  Montana  stand  out  prominently.    Over  70  percent  of  the  forest 
land  in  the   northern  Rocky  Mountain  States  is  commercially  im- 
portant.   By  comparison,  only  30  percent  of  forests  in  the  south- 
ern Rockies  is  commercial.    Montana  has  more  area  of  commercial  forest  land  (17.3  million 
acres)  than  any  other  Mountain  State.    If  Idaho's  15.8  million  acres  of  commercial  forests --the 
second  largest  area  in  the  Rockies--are  added  to  Montana's,  the  total  (33. 1  million  acres) 
amounts  to  50  percent  of  the  commercial  forest  land  in  the  Rocky  Mountain  States  (fig.   14). 
Colorado  ranks  third  in  commercial  forest  area  with  12.3  million  acres--19  percent  of  the 
Rocky  Mountain  total.    Nevada,  with  only  0.2  percent  of  the  Mountain  States  total,  has  the 
smallest  area  of  commercial  forests  in  the 
Mountain  States.    Although  Montana  has  the 
largest  share  of  commercial  forest  in  the 
Rockies,  Idaho  has  the  largest  proportion 

of  its  total  land  area  in  commercial  forest  PROPORTION  OF  MOUNTAIN  STATES  TOTAL 

land.    Thirty  percent  of  Idaho's  land  grows  COMMERCIAL  FOREST  LAND  BY  STATES,  1962 

commercial  forests.    Western  South  Dakota, 
Montana,  and  Colorado  follow,  each  having 
19  percent  of  its  total  land  in  commercial 
forests.      Nevada,  .with  its  vast  area  of 
rangeland  and  unproductive  forests,    is 
again  lowest  in  the  United  States;  only  0.2 
percent  of  its  total  land  area  is  in  com- 
mercial forest. 


^In  this  report  the  northern  Rocky  Mountain 
States  consist  of  Idaho,  Montana,  western  South 
Dakota  (the  portion  of  the  State  west  of  the  103d 
meridian),  and  Wyoming.  The  southern  Rocky 
Mountain  States  include  Arizona,  Colorado, 
Nevada,  New  Mexico,  and  Utah.  Figure  14 
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Southern  Rocky  Mountain  States 

— — : Noncommercial  torest  land  is  divided  into  two  general 

have  highest  proportion  of  .  ,,,,,,,, 

2 — r-T -, — ,  categories --unproductive  land  and  productive  land  that  is 

noncommercial  forest  land  ,  r  ,        , 

— reserved  from  timber  harvesting.    In  the  Rocky  Mountain 

States  there  are  70.0  million  acres  of  unproductive  forest 

land  and  7.4  million  acres  of  productive -reserved  forest  land. 

Eighty -five  percent  of  the  unproductive  forest  area  is  in  southern  Mountain  States.    Ari- 
zona has  more  unproductive  forest  (16.3  million  acres)  than  any  other  Mountain  State.    Most  of 
this  unproductive  land  consists  of  12.2  million  acres  of  pinyon -juniper  type,  more  than  is  found 
in  any  other  Mountain  State . 

The  greater  part  of  the  area  in  productive -reserved  forests  is  in  the  northern  Mountain 
States.    Of  the  7.4  million  acres  of  this  land  class  in  the  Rockies,  Wyoming  has  2.6  million 
acres --more  than  any  other  Mountain  State. 

Nearly  three -fourths  _,     „    ,       ,  ^  ,     .   .  .o    .       n-  r   r   ■, 

—: r-r-7 1      J  The  Federal  Government  administers  48.4  million  acres    of  the 

of  commercial  forest  land  ^.-  ^      .„.  .  ■,  r  ,      ,        ,     ^     .     ,, 

-. — - — ; r^ ; 65.9  million  acres  of  commercial  forest  land  m  the  Rocky  Moun- 

is  federally  managed  .  ,    ^^  ^  ,  ^  ,       , 
—  tains.    Arizona,  with  95  percent  of  its  commercial  forest  land  in 

Federal  management,  is  second  only  to  Alaska  in  this  respect. 

Idaho  and  Montana  have  the  largest  areas  of  Federal  commercial  forests  in  the  Mountain  States, 

with  11.8  million  acres  each.    Together  these  two  States  comprise  nearly  one -half  of  the  total 

area  of  the  Mountain  States  in  this  ownership  class.    Most  (90  percent)  of  the  federally  managed 

commercial  forest  in  the  Rockies  is  in  National  Forests. 

The  States  own  4  percent  of  the  commercial  forest  land  in  the  Rockies.    The  largest  area 
of  State -owned  commercial  forest  is  in  Idaho,  where  there  are  940,000  acres  in  this  category. 
Together,  Idaho  and  Montana  account  for  two -thirds  of  the  State -owned  commercial  forest  land 
in  the  Mountain  States. 

Twenty -three  percent  of  the  commercial  forest  in  the  Mountain  States  is  privately  owned. 
Most  of  this  land  is  in  three  States --Montana,  Colorado,  and  Idaho.    The  largest  area  is  in  Mon- 
tana where  4.9  million  acres  are  in  private  ownership;  more  than  1  million  acres  of  this  are 
owned  by  forest  industries.    The  only  other  Mountain  State  having  a  large  area  of  industry -owned 
commercial  forest  is  Idaho  where  there  are  1.2  million  acres  of  such  land. 

Unlike  any  other  Mountain  State,  Nevada  has  the  bulk  (71  percent)  of  its  commercial  forests 
in  private  ownership. 


''^Although  the  Federal  Government  administers  this  land,  it  is  not  all  federally  owned,  Indian  lands, 
which  account  for  2.8  million  acres  of  commercial  forest,  are  under  Federal  trusteeship  and  are  managed 
by  the  Bureau  of  Indian  Affairs  even  though  the  land  is  private  in  many  respects. 
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Sawtimber  stands  dominate  „..         .  ^    r  ^.  ■  ■,  e         .  i      j  •     .u     r>      i  • 

—z Fifty -nine  percent  of  the  commercial  forest  land  in  the  Rockies 

the  commercial  forest  .     ,  ^         ,,.,,,., 
supports  sawtimber  stands.    A  slightly  higher  proportion  of 

sawtimber  area  is  found  in  the  southern  Rocky  Mountain  States 
than  in  the  northern.    In  particular,  the  Southwest    has  the  highest  proportion  in  the  Rockies. 
In  Arizona  94  percent  of  the  commercial  forest  is  occupied  by  sawtimber  stands --a  higher  pro- 
portion than  that  of  any  other  State  in  the  country.    However,  among  the  Rocky  Mountain  States, 
those  with  the  largest  areas  of  sawtimber  stands  are  Idaho  (8.7  million  acres)  and  Montana  (8.3 
million  acres).    Despite  this  large  area  in  Montana,   sawtimber  stands  in  that  State  represent 
only  48  percent  of  its  commercial  forest  land --the  smallest  proportion  of  any  of  the  Mountain 
States. 

The  imbalance  of  sawtimber  stands  to  other  stand-size  classes,  as  shown  in  figure  16, 
presents  problems  to  timber  managers  in  the  Rockies.    Many  sawtimber  stands  are  over  rota- 
tion age  (around  120  years)  and  sustain  high  annual  volume  losses  from  insects,  diseases,  wind- 
throw,  and  other  natural  causes  of  death.    A  more  even  distribution  of  age  classes  is  desirable 
and  should  be  achieved  as  the  harvest  in  sawtimber  stands  accelerates  in  the  Mountain  States. 

In  Arizona  and  New  Mexico  the  distribution  of  stand -size  classes  can  be  misleading  if  used 
to  indicate  the  distribution  of  trees  by  age  classes.    The  high  proportions  of  commercial  forest 
selectively  harvested  in  these  two  States  resulted  in  residual  stands  with  many  sawtimber  trees 
per  acre.    Most  of  these  ponderosa  pine  stands  (the  principal  species  in  the  Southwest)  are 
classed  as  sawtimber  because  the  greatest  percentage  of  crown  density  is  in  sawtimber  trees. 


In  this  report  the  Southwest  includes  Arizona  and  New  Mexico. 


Figure  15. --The  seedling - 
sapling  stand  of  lodgepole 
pine  in  the  foreground 
became  established  after 
cutting  on  a  clearcut 
block  in  Montana's  Lewis 
and  Clark  National  For- 
est, These  young  trees 
were  thinned  s  o  that  the 
stand  would  not  stagnate 
like  the  overstocked, 
mature  trees  in  the 
background. 
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However,  since  substantial  numbers  of  pole  size  and  smaller  trees  are  characteristically  pres- 
ent in  these  stands,  the  problem  of  imbalance  of  age  classes  is  not  as  acute  as  it  would  seem. 

Nearly  80  percent  of  all  sawtimber  stands  in  the  Mountain  States  is  publicly  owned;  the 
highest  proportion  is  in  Arizona  (96  percent)  and  the  lowest  is  in  Nevada  (22  percent). 

Nearly  two -thirds  of  the  19  million  acres  of  poletimber  stands  in  the  Rockies  are  in  north- 
ern Mountain  States.    Montana  and  Colorado  contain  the  largest  areas  of  this  stand -size  class. 
Most  of  Montana's  poletimber  stands  are  made  up  of  lodgepole  pine,  and  many  of  them  are  stag- 
nated and  over  rotation  age.    The  best  management  prescription  for  some  of  these  stands  is  to 
remove  or  destroy  the  existing  trees  and  to  regenerate  a  new  stand  that  can  be  managed.    In 
Colorado,  aspen  predominates  in  poletimber  stands.    Three -fourths  of  this  stand-size  class  in 
the  Rocky  Mountains  is  publicly  owned.    In  some  parts  of  the  Mountain  States  the  allowable  an- 
nual cut  of  sawtimber  has  been  approached  or  reached.    However,  few  if  any  areas  are  close  to 
harvesting  the  allowable  cut  for  all  growing  stock  trees.    For  this  reason  much  of  the  increase 
in  total  timber  cut  probably  will  come  from  poletimber  trees. 

PROPORTION  OF  COMMERCIAL  FOREST  AREA  BY 
STAND-SIZE  CLASS,  ROCKY  MOUNTAIN  STATES,  1962 
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The  area  of  seedling -sapling  stands  is  small  in  the  Rockies;   it  comprises  only  4  million 
acres  or  7  percent  of  the  commercial  forest  land.    The  bulk  (73  percent)  of  these  stands  is  in 
Idaho  and  Montana.    Seventy -five  percent  of  the  seedling -sapling  stands  in  the  Mountain  States 
is  in  public  ownership. 

Nonstocked  areas  constitute  only  5  percent  (3.6  million  acres)  of  the  Mountain  States'  com- 
mercial forest  area,  most  of  which  (2.7  million  acres)  is  in  Idaho  and  Montana.   Public  agencies 
administer  65  percent  of  the  nonstocked  commercial  forest  land  in  the  Rockies,  but  in  Colorado, 
Montana,  and  Nevada  most  of  these  lands  are  privately  owned. 

Areas  of  ponderosa  pine  ^,  ^  ,^    .       .n-  ■      , 

— — f The  ponderosa  pine  type  grows  on  19.4  million  acres  in  the 

and  Douglas -fir  types  ni-  j-r       j-  i.„  ■     r^  /i-- 

; T — ;:; — \ — -Tn —  Rockies  and  is  found  in  every  Mountain  State.    (Fir -spruce 

lead  m  the  Rocky  Mountains  .      ,  ,        ,  .   ,  ,       .       ,  ,  . 
is  the  only  other  commercial  type  that  is  classed  in  every 

Mountain  State.)    This  forest  type  constitutes  29  percent  of 

the  commercial  forest  area  in  the  Mountain  States,  which  is  more  than  any  other  type.    The 

commercial  forests  in  western  South  Dakota  and  Arizona  are  especially  dominated  by  this  type. 

The  ponderosa  pine  type  constitutes  98  percent  of  the  commercial  forest  area  in  western  South 

Dakota  and  92  percent  in  Arizona. 

The  13.3  million  acres  classed  as  Douglas -fir  type  represent  20  percent  of  the  Mountain 
States'  commercial  forest  area.    The  bulk  (70  percent)  of  this  type  grows  in  Idaho  and  Montana. 

Lodgepole  pine  type  grows  on  nearly  20  percent  (12.8  million  acres)  of  the  Mountain 
States'  commercial  forest  area.    The  northern  Mountain  States  contain  almost  four -fifths  of 
this  area,  most  of  which  (5.4  million  acres)  is  in  Montana.    This  forest  type  accounts  for  31 
percent  of  Montana's  commercial  forest  area.    No  areas  are  classed  as  lodgepole  pine  type  in 
western  South  Dakota  or  in  the  Southwest. 

The  fir -spruce  type  ranks  fourth  largest  in  the  Rockies,  growing  on  8.9  million  acres. 
Somewhat  more  of  this  type  is  found  in  the  southern  than  in  the  northern  Mountain  States.    Colo- 
rado contains  the  largest  share  of  this  type  with  3.4  million  acres. 

The  larch  type,  which  accounts  for  only  4  percent  of  the  Mountain  States'  commercial 
forest  area,  is  found  only  in  western  Montana  and  northern  Idaho.    Its  total  area  is  2.7  million 
acres,  and  1.9  million  acres  of  this  is  in  Montana. 

The  white  pine  type  grows  on  2.4  million  acres  in  the  Rocky  Mountains.    The  principal 
concentration  of  this  type  is  in  northern  Idaho,  although  it  extends  into  western  Montana  and 
slightly  into  western  Nevada. 

Colorado  has  largest  area 


of  hardwood  types 


Aspen  is  the  principal  hardwood  type  and  occurs  for  the  most 
part  in  the  southern  Rocky  Mountain  area.    Of  the  5.9  million 
acres  of  hardwoods  in  the  Mountain  States,  4.6  million  acres 
are  in  this  area.    In  the  Mountain  States,  Colorado  has  the  largest  area  of  hardwoods  (2.9  mil- 
lion acres),  and  in  Utah  these  types  account  for  the  largest  proportion  of  the  commercial  forest 
(32  percent). 


Timber  Volumes 

Idaho  and  Montana  .,       ,  ,       , 

-— — — rr-  Nearly  two -thirds  of  the  97.8  billion  cubic  feet  of  sound,  live  trees  in 

contain  most  ot  the 

- — : the  Rocky  Mountain  States  grow  in  northern  States.    Idaho  and  Montana 

timber  volume  in  the  ,,,  ^cr  r,.,  ■    ^ 

— : — together  account  for  55  percent  of  the  Mountain  States    total. 

Mountain  States 

Practically  all  of  the  volume  in  the  Rockies  is  in  softwood  trees.    In  the  northern  Rocky 
Mountains,   softwoods  make  up  99  percent  of  the  volume,  compared  with  88  percent  in  the  south- 
ern Rockies.   In  Utah,  hardwoods  (mostly  aspen)  account  for  23  percent  of  the  cubic-foot  volume-- 
the  largest  proportion  found  in  the  Mountain  States . 

Idaho  and  Montana  have  the  largest  volumes  per  acre  of  sound,  live  trees  of  pole  size  and 
larger  in  sawtimber  stands: 


State  ^ 


Average  volume 


Idaho 

Montana 

Colorado 

Wyoming 

Utah 

Arizona 

New  Mexico 

South  Dakota  (western) 


Average  1,953 


per 

acre 

(Cubic  feet) 

2, 

397 

2, 

292 

978 

944 

774 

589 

159 

020 

The  bulk  of  the  volume 
is  publicly  owned 


^  Data  for  Nevada  are  not  available. 

Eighty-three  percent  of  the  cubic-foot  volume  of  timber  in  the  Moun- 
tain States  is  publicly  owned.    Of  this,  almost  90  percent  is  on 
National  Forests. 


Arizona's  98  percent  is  the  highest  proportion  of  publicly  owned  cubic -foot  volume  among 
the  Mountain  States.    (Only  Alaska  has  a  higher  proportion  among  all  States.)    In  contrast, 
three -fourths  of  the  volume  in  Nevada  is  privately  owoied.    The  6.6  billion  cubic  feet  in  private 
ownership  in  Montana  is  the  largest  such  volume  in  the  Mountain  States,  although  it  represents 
only  25  percent  of  that  State's  total  volume. 


Largest  volumes  in 
Douglas -fir  and 


ponderosa  pine 


Douglas -fir  (18.6  billion  cubic  feet)  and  ponderosa  pine  (17.9  billion 
cubic  feet)  together  account  for  37  percent  of  the  Mountain  States'  total 
volume  of  timber.    Three -fourths  of  the  Douglas -fir  volume  is  in  Idaho 
and  Montana.    The  ponderosa  pine  volume  is  slightly  less  than  that  of 
Douglas -fir,  despite  the  fact  that  there  are  6. 1  million  acres  more  in  the  ponderosa  pine  type 
than  in  the  Douglas -fir  type.    More  ponderosa  pine  volume  is  found  in  the  southern  Mountain 
States  than  in  northern  Mountain  States.    The  Southwest  alone  contains  9.0  billion  cubic  feet-- 
more  than  one -half  the  Mountain  States'  total  for  this  species. 
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The  volume  of  lodgepole  pine  is  16.9  billion  cubic  feet  or  17  percent  of  the  Mountain  States' 
total  volume  of  all  species.  Three -fourths  of  the  lodgepole  pine  volume  is  in  the  northern  Rocky 
Mountains --mostly  in  Montana. 

Engelmann  spruce  volume  is  14.2  billion  cubic  feet  or  15  percent  of  the  Rocky  Mountain 
volume  for  all  species.    The  southern  Rocky  Mountain  States  contain  somewhat  more  spruce  ' 

volume  than  those  in  the  north;  the  bulk  of  this    (6.4  billion  cubic  feet)  is  found  in  Colorado. 

True  firs  make  up  12.6  billion  cubic  feet  or  13  percent  of  the  volume  for  all  species  in  the 
Rockies.    Two  thirds  of  this  volume  is  in  the  northern  Rocky  Mountains. 

Other  softwood  species --principally  western  larch,  western  white  pine,  western  hemlock, 
and  western  redcedar  - -provide  12.3  billion  cubic  feet  or  13  percent  of  the  total  volume  in  the 
Mountain  States.    Practically  all  of  this  volume  is  in  Idaho  and  Montana. 

Hardwoods  account  for  5.2  billion  cubic  feet  in  the  Rockies,  which  is  5  percent  of  the  total 
volume.  The  southern  Rocky  Mountains  grow  the  bulk  (83  percent)  and  Colorado  has  the  largest 
share  (2.4  billion  cubic  feet). 

Much  of  the  volume  is  xt       i     -re  r    i.         v.-     ^  i  •      u     n      i      a;, 

Tz—r. Nearly  75  percent  of  the  cubic  -foot  volume  in  the  Rocky  Mountains 

in  small  diameter  trees  .     .  ,  ,        ,  ^  .     ,        .      ,  ,  ,.,/,,,    \ 
IS  m  trees  less  than  19  mches  m  diameter  at  breast  height  (d.b.h.). 

This  compares  with  61  percent  of  the  sawtimber  volume.    Only  6 

percent  of  the  cubic  -foot  volume  and  10  percent  of  the  sawtimber  volume  are  in  trees  over  30 

inches  d.b.h.    There  is  little  difference  in  proportion  of  sawtimber  volume  in  larger  diameters 

between  the  northern  and  southern  Rocky  Mountain  States. 

Growth  and  Cut 

Growth  information 


of  limited  value 
in  Mountain  States 


Current  growth  rates  are  not  particularly  useful  criteria  for  comparing 
Mountain  States  with  each  other  or  the  Rocky  Mountain  region  with  other 
regions  of  the  country.    The  high  level  of  mortality  associated  with  the 
large  areas  of  old -growth  timber  in  the  Rocky  Mountains  results  in  com- 
paratively low  net  growth  rates  (because  mortality  is  subtracted  from  gross  growth  to  obtain  net 
growth).    A  relatively  high  current  growth  rate  for  an  area  usually  indicates  that  old -growth  saw- 
timber has  been  liquidated  more  rapidly  than  elsewhere  and  has  been  replaced  by  vigorous,  young 
stands.    A  comparison  of  current  growth  rates  among  Mountain  States,  then,  probably  is  most 
useful  in  gaging  the  speed  of  removal  of  a  State's  overmature  stands.    Until  wild  stands  have  been 
converted  to  managed  stands  throughout  the  Rocky  Mountains,  current  growth  rates  will  not  even 
roughly  reflect  the  inherent  growth  capacity  in  each  State. 

Net  growth  rate  of  sound. 


live  trees  highest  in 
western  South  Dakota 


In  western  South  Dakota  the  net  growth  of  21  million  cubic  feet  in 
1962  was  2.11  percent  of  the  State's  inventory  of  growing  stock. 
This  is  the  highest  rate  among  the  Rocky  Mountain  States,  and  is 
more  than  double  the  Mountain  States'  average  of  0.97  percent. 
Arizona's  1962  growth  of  90  million  cubic  feet  was  1.48  percent  of  inventory --the  second  highest 
growth  rate  in  the  Mountain  States.     Logging  has  been  widespread  in  both  western  South  Dakota 
and  Arizona  over  the  years.    This  probably  accounts  for  their  current  relatively  high  net  growth 
rates.    This  logging  was  possible  because  of  relatively  accessible  timberlands  and  active  mar- 
kets for  mine  timbers,  lumber,  and  other  products;  it  served  to  remove  high  risk  trees  before 
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they  died.    Mortality  rates  were  lowered  and  growth  rates  were  raised.    The  net  effect  was  to 
alter  stand  structure  by  replacing  naany  decadent,   slow -growing  trees  with  thrifty,  young  growth. 

Early  logging  also  occurred  in  Idaho,   Montana,  and  elsewhere,  but  was  not  nearly  as  wide- 
spread in  relation  to  the  total  area  of  each  State.    Consequently,  current  growth  rates  for  these 
States  as  a  whole  do  not  reflect  this  early  cutting  nearly  as  much  as  those  for  Arizona  and  South 
Dakota . 

The  1962  data  show  Idaho  (283  million  cubic  feet)  and  Montana  (198  million  cubic  feet)  as 
the  Mountain  States  with  the  greatest  volumes  of  growth.    Respective  net  growth  rates  were  1.07 
percent  and  0.74  percent  of  inventory. 

Cutting  rate  highest  in  r^.,      ,o       n-  ,  ■     r  r  .,    i- 

2__ °    The  12  million  cubic  feet  of  sound,  live  trees  harvested  m  western 

western  South  Dakota  ,,      ,   r^  ,         j     .       ,,^^r.  j  ,   r,r^  ^   ,      ■ 
South  Dakota  during  1962  represented  1.20  percent  of  the  inventory 

in  that  State.    This  is  the  highest  rate  of  the  Mountain  States  (aver- 
age 0.70  percent).    Cutting  rates  for  northern  Mountain  States  averaged  0.85  percent  of  growing 
stock  inventory.    The  southern  Rocky  Mountain  States  averaged  much  lower  (0.43  percent),  and 
Colorado  (0.21  percent)  and  Utah  (0.22  percent)  had  the  lowest  rates. 

The  Mountain  States'  average  cutting  rate  for  sawtimber  is  0.97  percent  of  the  sawtimber 
inventory.    Western  South  Dakota  (1.55  percent)  and  Arizona  (1.50  percent)  have  the  highest 
rates,  and  Colorado  and  Utah,  each  with  0.30  percent,  have  the  lowest  rates. 

Growing  stock  and  sawtimber  cutting  rates  are  further  illustrated  in  figure  17. 
PERCENT  OF  INVENTORY  CUT  IN  EACH  ROCKY  MOUNTAIN  STATE,  1962 
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TIMBER  INDUSTRIES 
Distribution 


Timber  industry  capacity 


greatest  in  northern  Idaho 
and  western  Montana 


The  distribution  of  the  principal  wood -using  plants  in  relation  to 
the  occurrence  of  commercial  forest  land  in  the  Rocky  Mountain 
States  is  shown  on  one  of  the  two  foldout  maps.    Sawmills,  ply- 
wood plants,  and  pulpmills  are  noticeably  concentrated  in  north- 
ern Idaho  and  western  Montana,  but  western  South  Dakota  and  Colorado  also  have  above -average 
densities  in  sawmills.    Nearly  47  percent  of  all  Mountain  States'  sawmills  is  in  Idaho  and  Mon- 
tana, and  23  percent  is  in  Colorado  and  western  South  Dakota. 

Eleven  of  the  12  plywood  and  veneer  plants  operating  in  the  Mountain  States  in  1965  were 
located  in  Idaho  and  Montana.    Five  of  these  plants  were  in  Idaho,   six  in  Montana,  and  one  in 
Colorado.    By  1965,  four  pulpmills  were  also  in  operation  - -one  each  in  Idaho  and  Montana,  and 
two  in  Arizona. 

The  Mountain  States'  only  particle  board  plant  is  in  northern  Idaho,  but  about  50  pole  and 
post  yards  are  distributed  throughout  the  region.    About  a  dozen  shingle  and  shake  mills  (most 
of  which  are  in  Idaho)  and  an  equal  number  of  plants  producing  house  logs  were  operating  in  1962, 
Five  charcoal  producers  are  scattered  from  Montana  to  New  Mexico,  but  the  seven  excelsior 
plants  are  located  in  only  three  States --Arizona,  Colorado,  and  Utah.    Most  of  the  specialty 
plants,  producing  items  such  as  aspen  panel  board  products,  cedar  fence  pickets,  and  industrial 
gum  (arabinogalactan  from  larch),  are  located  in  Idaho  and  Montana. 


Production 


70  percent  of  timber  products 


made  in  Idaho  and  Montana 


Idaho  and  Montana  have  held  a  clear  lead  in  the  output  of 
roundwood  products  ever  since  the  first  logging  in  the  Moun- 
tain States.    The  white  pine  and  ponderosa  pine  stands  of 
these  two  States  attracted  substantial  industrial  development  around  1900.    This  industrial  ca- 
pacity has  continued  and  grown,  although  other  species  have  since  moved  to  leading  positions, 
at  least  in  point  of  volume  consumed.    In  the  latest  year  of  record,   1962,  the  relative  standing 
of  the  several  Mountain  States  was  as  follows  for  the  output  of  all  roundwood  products: 

State  Rotindwood  products 


(Mcu.  ft.) 

(Percen 

Idaho 

249,231 

38.4 

Montana 

207,289 

31.9 

Arizona 

65,529 

10.1 

New  Mexico 

46,259 

7.1 

Colorado 

36,433 

5.6 

Wyoming 

20,771 

3.2 

Utah 

12,005 

1.9 

South  Dakota  (west) 

11,235 

1.7 

Nevada 

846 

.1 

Total  649,598  100.0 
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Since  1952  there  have  been  few  changes  in  the  relative  positions  of  the  nine  States  in  prod- 
ucts output,  but  Montana's  share  of  tlie  total  appears  to  be  increasing  rapidly  while  Idaho's  share 
shows  some  tendency  to  decline  (figure  18).    New  Mexico  traded  places  with  Colorado  between 
1952  and  1954  and  has  since  maintained  fourth  place  following  Arizona. 

48  percent  of  roundwood  r,      ,  ,  .  ,         .  , 

Ponderosa  pine  is  the  most  important  species  for  roundwood  prod- 

products  from  ponderosa  .,,,  ^  ,t^,.  ^.,, 

— : — =: :; ucts  m  the  Mountain  States,  but  Douglas -fir  is  not  far  behind 

pine  and  Douglas -fir  ...  or,\      ^        r  n  ■  ,     r  ^  rr,       n-  i.-    .. 
(figure  20).    Out  of  an  all -species  total  of  650  million  cubic  feet, 

171  million  cubic  feet  of  ponderosa  pine  and  140  million  cubic 

feet  of  Douglas -fir  were  made  into  roundwood  products  in  1962.    Ponderosa  pine  is  the  dominant 

species  in  Arizona,  New  Mexico,  western  South  Dakota,  and  Nevada,  but  large  amounts  are  also 

cut  in  Idaho  and  Montana.    Douglas -fir  is  the  leader  in  Idaho  and  Montana --90  percent  of  all  the 

Douglas -fir  cut  for  timber  products  in  the  Mountain  States  comes  from  these  two  States.    The 

true  firs  and  western  white  pine  are  also  important  in  Idaho;  western  larch  is  the  second  most 

important  species  in  Montana.    Wyoming's  top  species  is  lodgepole  pine,  and  Colorado's  is 

Engelmann  spruce. 


57  percent  of  timber 
products  come  from 
National  Forest  lands 


The  National  Forests  were  the  prime  source  of  timber  products  in 
eight  of  the  nine  Mountain  States,  and  accounted  for  57  percent  of  all 
roundwood  products  in  1962.    Forest  industry  lands  led  all  other  own- 
ership classes  in  Nevada,  and  for  the  Mountain  States  as  a  whole,  this 


ownership  class  ranked  second  in  output  and  was  particularly  important  in  Idaho  and  Montana, 


PROPORTION  OF  MOUNTAIN  STATES  TIMBER  PRODUCTS  OUTPUT,'  1952-1962 
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Utah,  Nevada,  and  Western  South  Dakota  not  plotted  because  of  low  percentage  values. 


Figure  18 
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Figure  19. --Part  of  log 
deck  at  Navajo  Forest 
Products  Industries  saw- 
mill at  Navajo,  New 
Mexico.  Although  most 
of  the  timber  harvested 
in  the  Mountain  States 
is  still  sawn  into  lumber 
(as  these  ponderosa  pine 
logs  will  be)  the  pulp 
and  veneer  industries 
are  important  users  of 
wood  in  parts  of  the 
Rockies. 


Production  by  general  ownership  classes  in  1962  is  shown  in  the  following  tabulation: 
Ownership  class  Timber  products  output 


National  Forests 
Other  public 
Forest  industry 
Other  private 

Total 


(Million  cubic  feet) 

369 

73 
114 

94 


650 


Saw  logs  are  dominant 


timber   product 


Saw  logs  for  lumber  have  always  been  the  principal  roundwood  prod- 
uct in  the  Mountain  States.    In  1962  a  total  of  3,820  million  board 
feet  was  produced.    This  constituted  88  percent  of  all  timber  prod- 
ucts and  dominated  the  roundwood  output  of  all  nine  States.    Within  States,  the  percentage  of 
total  output  in  saw  logs  ranged  from  48  (Nevada)  to  94  (in  both  Idaho  and  Wyoming),  based  on 
cubic  -foot  volumes . 

Since  saw  logs  are  the  predominant  product,  the  foldout  map  showing  saw  log  output  by 
counties  in  1962  provides  an  index  to  timber  producing  localities  as  well  as  a  means  of  esti- 
mating the  relative  importance  of  these  localities.    Lincoln,  Flathead,  and  Missoula  Counties 
in  Montana,  and  Clearwater  and  Idaho  Counties  in  Idaho  were  the  leading  producers  in  the  north- 
ern Rockies;  but  large  volumes  were  also  produced  in  Sanders  County,  Montana,  and  Bonner, 
Kootenai,  and  Shoshone  Counties  in  Idaho.    In  the  southern  Mountain  States,  Coconino  County  in 
Arizona  led  in  saw  log  production,  followed  by  Apache  County  in  Arizona,  £md  Catron  County  in 
New  Mexico. 
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Almost  54  percent  (by  weight)  of  the 
shipments  of  lumber  and  dimension  stock 
from  Mountain  States     was   sent  to  other 
Mountain  States  in  1963  (67),    About  12  per- 
cent was  exported  to  East  North  Central 
States  (Illinois,    Indiana,    Michigan,    Ohio, 
and  Wisconsin),  and  10  percent  was  shipped 
to  both  the  Pacific  Coast  States  (Washington, 
Oregon,   California,    Alaska,    and  Hawaii) 
and  to  the  West  North  Central  States  (Iowa, 
Kansas,    Minnesota,    Missouri,    Nebraska, 
North  Dakota,  and  South  Dakota). 

Nearly  one -third  (by  weight)  of  the 
imports  of  lumber  and  dimension  stock 
into  Mountain  States  during   1963  came 
from  Pacific  Coast  States. 

Sixty-two  percent  of  the  24  million 
tons  of  shipments  of  lumber  and  dimension 
stock  in  the  entire  West  was  transported 
by  rail  during  1963;  32  percent  was  hauled 
by  trucks.  The  Pacific  Coast  States  are 
included  in  these  data,  but  proportions  for 
Mountain  States  alone  probably  are  similar. 


TIMBER  PRODUCTS  OUTPUT  BY  SPECIES, 
ROCKY  MOUNTAIN  STATES,  1962 


Figure  20 


Round  pulpwood  second  most 


important  timber  product 


Although  the  volume  involved  is  not  great  compared  to  that  of 
saw  logs,  the  242,000  cords  of  round  pulpwood  produced  in 
1962  ranked  this  as  the  second  most  important  single  round - 
wood  product  in  the  Mountain  States.    Arizona,  Idaho,  Montana,  and  western  South  Dakota  were 
the  principal  producing  States,  and  smaller  amounts  were  cut  in  Wyoming  and  Colorado. 


Veneer  logs  important 
product  in  Montana 
and  Idaho 


Veneer  logs  were  produced  only  in  Montana  and  Idaho  in  1962,  but 
the  volume  handled  (130  million  board  feet)  was  sufficient  to  place 
this  product  in  third  place  in  the  Mountain  States.    Eighty -five  per- 
cent of  the  veneer  logs  was  produced  in  Montana  and  the  remainder  was  produced  in  Idaho. 

Posts,  fuel  wood,  and  miscellaneous  farm  timbers  as  a  group  constituted  4  percent  of  the 
roundwood  output.    A  total  of  28  million  cubic  feet  was  produced  in  1962;   New  Mexico  and  Ari- 
zona were  the  top  producing  States.    More  than  half  of  the  1962  output  of  commercial  poles 
(5  million  cubic  feet)  was  produced  in  Idaho,  and  Colorado  produced  45  percent  of  the  round 
mine  timbers  and  44  percent  of  the  miscellaneous  industrial  wood. 


9 


In  the  Bureau  of  the  Census  data  used  for  this  analysis,  the  Mountain  States  did  not  include  western 


South  Dakota. 
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Trends 

As  pointed  out  earlier,  the  Mountain  States  exhibited  the  strongest  upward  trend  of  any 
section  of  the  country  in  output  of  all  timber  products  from  1952  to  1962.  Production  in  1962 
(650  million  cubic  feet)  was  44  percent  more  than  in  1952  (452  million  cubic  feet).  For  the 
same  period  the  United  States  as  a  whole  showed  a  decline  of  7  percent. 

General  production  trends  Anni,..  ,-  ,.  ,.  -i-  •  j 
^— — ; : All  Rocky  Mountam  States  show  substantial  mcreases  m  round- 
are  upward  but  vary  m                                ,            ,                  .      ,^^^                               1       •  ,     ,oro     1-        J          r  1- 

,   , —■ —  wood  production  in  1962  as  compared  with  1952,  but  data  for  the 

strength  between  States  .  ^   _,.  ,or.       j  irTm       ,  ,       • 

~ intermediate  years,   1954  and  1958,  show  that  increases  in  some 

States  followed  a  more  consistently  upward  course  than  others. 

Montana  exhibited  the  strongest  and  most  consistent  upward  trend  (fig.  21);  the  1962  output  was 

77  percent  more  than  that  of  1952.    Relatively  steady  upward  trends  occurred  in  Wyoming,  Idaho, 

and  Arizona.    Although  trends  in  other  States  were  generally  upward  and  were  especially  strong 

in  Utah  and  Nevada  (combined)  and  in  New  Mexico,  marked  fluctuations  occur  from  year  to  year. 

Principal  increases  were  ^i              .-.n*,           -^           /■,. 

S \ : Saw  log  production  in  cul  Mountain  States  (with  minor  exceptions 

m  saw  log  production  .,„                     .                  r^.T^,\,                                           j 
2-^- m  Wyoming  and  western  South  Dakota)   shows  a  stronger  upward 

trend  (and  in  most  States  a  more  consistent  one)  than  is  shown  by 

all  roundwood  products  combined.    Saw  log  production  increases  were  evidently  the  principal 

factor  in  the  remarkable  gains  made  from  1952  to  1962  in  total  roundwood  output. 

Because  of  the  continuity  of  the  record.  Census  Bureau  lumber  production  data  provide  a 
further  means  for  appraising  the  course  of  saw  log  production  within  States.    These  data  show 
that  the  largest  contributors  to  the  output  of  saw  logs,  and  thus  the  principals  in  creating  and 
maintaining  the  upward  movement,  were  Idaho  and  Montana.    However,  similar  trends  appear 
in  most  other  Mountain  States  (fig.  22). 

Accompanying  this  growth  there  has  been  a  definite  tendency  for  active  sawmills  to  de  - 
crease  in  number,  but  increase  in  average  size.  This  tendency  is  observable  throughout  the 
Mountain  States  (table  3). 


Table  3.  --Changes  in  numbers  of  active  sawmills  and  lumber  production  per  mill,   1962, 

from  previous  year  of  record ■'■ 

^e  '-■  ''  ~  ~  Change 


Base  year        :        Number  of  mills  :        M  bd.  ft.  per  mill 

-118  +2,681 

-124  +2, 169 

-31  +339 

-10  +2,963 

-104  +538 

-32  +935 

-24  -f687 

^Western  South  Dakota  not  shown  because  no  data  are  available  for  a  previous  year. 
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TRENDS  IN  TIMBER  PRODUCTS  OUTPUT  IN  THE 
ROCKY  MOUNTAIN  STATES,  1952-1962 

(1952  output  =  100%) 
•  All  Roundwood  Products        Saw  Logs         Other  Products 


SOUTH  DAKOTA  (WEST) 


0 

NEW  MEXICO 

300 

- 

280 

- 

260 

- 

240 

- 

...•• 

♦•••• 

220 

•• 

g  200 
8.180 

i 

1     1 

160 

"  •*/ 

• 

140 

-:/ 

120 

100 

80 

60 

1                 1 

N, 

1                 1 

• 

1 

UTAH  and  NEVADA 


1952  1954  1956  1958  1960  1962 
year 


MOUNTAIN  STATES 


1952  1954  1956  1958  1960  1962 
year 


COLORADO 


1952  1954  1956  1958  1960  1962 
year 

MONTANA 


220 

■■ 

200 
180 

160 

140 

120 

100 

80 
60 

.^S^^^         .-' 

r        1         1         1         1 

1952  1954   1956  1958  1960  1962 
year 

WYOMING 


1952  1954  1956  1958  1960  1962 
year 


1952  1954  1956  1958  1960  1962 
year 


IDAHO 


ARIZONA 


1952  1954  1956  1958  1960  1962 
year 


1952  1954  1956  1958  1960  1962 
year 


1952  1954  1956  1958  1960  1962 
year 


Figure  21 
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LUMBER  PRODUCTION  AND  TRENDS,  ROCKY 
MOUNTAIN  STATES,  1952-1964 
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Other  products  show  _.      ,  ,         ,  ,  ,  .  ,    ,  ^^^^ 

; — - — Products  other  than  saw  logs  show  more  erratic  trends  between  1952 

variety  of  trends  ,  ,^,-      ^,         ,,    ,  ,,-.,,  ,  ,      , 
and  1962 .    These    other  products    include  veneer  logs,  round  pulp- 

wood,  and  a  variety  of  miscellaneous  roundwood  products.         The 
general  trend  of  these  for  all  Mountain  States  combined  shows  a  decline  from  1952  to  1954,  fol- 
lowed by  a  leveling  off  at  about  80  percent  of  the  1952  output  (fig.  21). 

Among  Mountain  States,  downward  tendencies  are  most  marked  in  Idaho,  Colorado,  and 
New  Mexico.    In  Idaho,  the  decline  occurred  principally  in  the  miscellaneous  products,  which 
by  1962  amounted  only  to  24  percent  of  the  1952  output.    However,  a  decrease  in  round  pulpwood 
production  to  53  percent  of  1952  output  contributed  to  the  decline  and  helped  to  cancel  gains  made 
in  veneer  log  production.    Idaho  veneer  log  production  in  1962  was  more  than  twice  the  1952 
level.    In  Colorado  and  New  Mexico  the  decline  was  also  principally  in  miscellaneous  products, 
but  was  additionally  influenced  in  Colorado  by  a  decline  in  round  pulpwood  production  to  30  per- 
cent of  its  1952  figure, 

Arizona's  downtrend  in  products  other  than  saw  logs  from  1952  to  1958  was  abruptly  re- 
versed with  the  start  of  round  pulpwood  production  around  1958.    Although  by  1958  miscellaneous 
products  had  fallen  to  48  percent  of  their  1952  level,  round  pulpwood  production  brought  the  com- 
bined output  back  up  so  strongly  that  by  1962,  output  was  1  percent  above  the  1952  figure. 

In  Montana,  the  trend  for  products  other  than  saw  logs  was  downward  from  1952  to  1954. 
Since  1954,  this  trend  has  turned  strongly  upward,  which  is  in  contrast  to  trends  in  most  Moun- 
tain States.    By  1962,  output  was  14  percent  higher  than  in  1952.    It  is  noteworthy  that  veneer 
log  production  increases  alone  brought  about  this  growth  by  overcompensating  for  severe  declines 
in  round  pulpwood  and  miscellaneous  wood  products  outputs . 

Utah  and  Nevada  (combined)  and  Wyoming  showed  strong  upward  trends  for  products  other 
than  saw  logs  for  much  of  the  1952-62  period,  but  fell  off  sharply  after  1958.    In  Wyoming, 
strong  gains  in  round  pulpwood  production  (1962  output  was  nearly  6^  times  that  of  1952)  were 
insufficient  to  overcome  declines  in  other  products;  therefore,   1962  production,  other  than  saw 
logs,    was  down  to  54  percent  of  the   1952  level.     Utah  and  Nevada's  combined  output  of 
miscellaneous  products  in  1962  was  down  to  76  percent  of  the  1952  figure. 

For  the  same  period,  western  South  Dakota  exhibited  the  most  marked  upward  trend  in 
products  other  than  saw  logs,  although  here,  too,  a  tendency  to  decline  toward  the  end  of  the 
period  is  indicated.     Strong  increases  in  round  pulpwood  production  throughout  the  period  were 
accompanied  by  large  increases  in  other  products  until  about  1958,  when  declines  in  these  other 
products  caused  a  downturn.    Even  so,   1962  output  was  nearly  2^  times  that  of  1952. 

a  g    gain    in  p  yw ^  passing,  it  has  been  briefly  pointed  out  that  certain  Industries, 

and  pulp  industries  .-,■,-,  ..,  r^u  j  ™ 
— particularly  plywood  and  pulp  manufacturing,  have  undergone  some 

rather  remarkable  changes  since  1952.    In  all  the  Mountain  States, 

only  two  plywood  plants  (one  each  in  Idaho  and  Montana)  and  one  veneer  plant       (in  Idaho)  were 

operating  in  1952.    By  1962,  seven  plants  (two  in  Idaho,  five  in  Montana)  were  in  operation  and 


^°  Includes  products  such  as  commercial  poles,  house  logs,  converter  poles,   shingle  logs  and  bolts, 
excelsior  bolts,  match  splint  logs,  charcoal  wood,  round  mine  timbers,  posts,  fuelwood,  and  miscellaneous 
farm  timbers.    Output  trends  for  single  products  among  these  may  differ  from  the  trend  of  the  entire  group. 

A  contamer  veneer  plant  in  southern  Idaho  which  went  out  of  business  about  1954.    A  veneer  plant 
started  up  in  northern  Idaho  about  1956  and  has  been  in  continuous  operation  since. 
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Figure  23. --The  Sout±iwest  Forest  Industries,   Inc.,  pulpmill  near  Snowflake,  Arizona,  uses  underground 
water  entirely  in  the  manufacturing  process.    This  mill  produces  about  165,000  tons  of  Kraft  linerboard 
and  newsprint  per  year  using  round  pulpwood  and  chipped  sawmill  residues  (foreground). 

plywood  production  was  estimated  to  be  12  times  that  of  1952.    Four  more  plants  went  into  oper- 
ation between  1962  and  1965.    Two  of  these  are  in  Idaho,  one  in  Montana,  and  one  in  Colorado. 
Plywood  production  of  all  12  plants  in  1965  was  estimated  to  be  about  36  times  the  output  in  1952. 
Installed  plant  capacity,  as  of  1965,  totals  1,005  million  square  feet  annually,  3/8-inch  basis  (41). 

Pulp  production  capacity  in  the  Motintain  States  is  limited  to  one  mill  in  Idaho,  one  in  Mon- 
tana, and  two  in  Arizona.    One  of  the  Arizona  mills  began  production  in  1965  on  the  site  of  a 
groundwood  mill  that  closed  after  operating  for  a  short  time  about  1956-57.    The  other  mill  in 
Arizona  started  producing  in  1961.    Its  use  of  underground  water  is  particularly  significant  (fig. 
23).    The  successful  operation  of  this  mill  has  done  much  to  dispel  the  belief  that  surface  water 
supplies  set  rather  rigid  limits  to  the  pulpmill  capacity  that  can  be  supported  in  the  Mountain 
States.    Installed  pulpmill  capacity  in  the  Mountain  States  in  1965  was  nearly  1,  900  tons  per  day, 
or  nine  times  the  capacity  existing  in  1952. 

However,  these  increases  cannot  be  taken  to  mean  that  round  ptilpwood  consumption  went 
up  correspondingly.    The  increasing  use  of  chipped  sawmill  residues  for  pulp  production  has  had 
a  definite  effect  on  the  rate  of  increase  in  output  of  round  pulpwood.    This  is  pointed  up  by  com- 
paring the  Mountain  States    wood  pulp  production,  which  in  1962  was  nearly  eight  times  the  output 
in  1952,  with  round  pulpwood  production,  which  was  only  10  percent  higher  in  1962  than  in  1952. 

Although  the  timber  industries  of  the  Rocky  Mountain  States  are  still  oriented  strongly 
toward  lumber  production,  and  saw  logs  are  by  far  the  principal  roundwood  product,  the  rapid 
changes  now  taking  place  in  the  plywood  and  pulp  industries  presage  more  and  probably  faster 
changes  to  come. 
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ECONOMIC  COMPARISONS 

Lumber  and  wood  products  manufacturing  industries"'"^  are  important  contributors  to  the 
economy  of  the  Rocky  Mountain  area --especially  in  the  northern  Mountain  States.    Following  is 
a  short  discussion  of  some  of  the  economic  values  generated  by  these  timber -based  industries. 

Idaho  and  Montana  account  ^,       ,     ^^  _  _  _  ,       ^  .     ,  r^^  ^  •    i 

— -^ 7 — : — ; Nearly  30,000  persons  were  employed  m  1963  m  lumber  and 

for  two  -thirds  of  timber  -  ^  ■'      ,  ^  .  ,     ■'  ,,,,,, 

; r— ; : — ;; — r: wood  products  manufacturing  industries  in  the  Rocky  Mountain 

based  jobs  m  Rockies  „  ^,  •     ■     ,r,  r    n  i        _■  ,       n 
States.    This  is  10  percent  of  all  persons  employed  by  all  manu- 
facturing industries  in  that  area.    In  1963,  employment  in  timber 
industries  was  9  percent  greater  than  in  1958.    Almost  21,000  of  the  timber  industry  employees 
were  in  the  northern  Mountain  States --19, 000  in  Idaho  and  Montana.    Lumber  and  wood  products 
manufacturers  accounted  for  29  percent  of  the  total  employees  of  manufacturing  industries  in 
northern  Mountain  States,  compared  with  only  4  percent  in  the  southern  Mountain  States.    In 
Idaho  and  Montana  these  figures  were  34  and  41  percent,  respectively.    The  share  of  the  manu- 
facturing work  force  provided  by  timber -based  industries  was  2  percent  in  Utah  and  3  percent 
in  Colorado. 

Almost  27,000  of  the  above  30,000  employees  were  production  workers,  most  of  whom 
were  employed  by  sawmills  and  planing  mills.    Foresters  and  others  engaged  in  timber  manage- 
ment activities  are  not  included  as  production  workers. 

Timber -based  industries  in 
the  Mountain  States  have 


a  payroll  of  $140  million 


The  $140  million  that  lumber  and  wood  products  industries 
paid  to  their  employees  in  1963  is  a  21  percent  gain  over  the 
1958  figure,  and  represents  8  percent  of  the  total  payroll  of 
all  manufacturers  in  the  Rocky  Mountains .    Just  as  most  of  the 
employees  are  in  northern  Mountain  States,  so  is  most  of  the  payroll --almost  three -fourths  of 
it.    Idaho  and  Montana  together  account  for  more  than  two-thirds  of  the  Mountain  States  timber- 
based  payroll. 

Value  added  by  manufacture 


for  timber -based  industries 
was  $232  million  in  1963 


Value  added  by  manufacture --the  difference  between  the  cost 
of  goods  purchased  by  an  enterprise  and  the  value  of  the  prod- 
uct it  sells --is  an  economic  yardstick  useful  in  measuring  the 
dollar -generating  ability  of  an  industry.    For  all  lumber  and 
wood  products  industries  in  the  Rocky  Mountains,  value  added  by  manufacture  (in  harvesting 
and  processing  timber)  amounted  to  $232  million  during  1963.    This  was  36  percent  greater  than 
the  $170  million  added  in  1958.    It  was  also  only  6  percent  of  the  total  value  added  by  all  manu- 
facturers in  1963.    When  this  6 -percent  figure  is  compared  with  the  previously  mentioned  facts 
that  timber -based  industries  accounted  for  10  percent  of  the  number  of  employees  and  8  percent 
of  the  total  payroll  of  all  manufacturers  in  the  Rocky  Mountains,  it  is  clear  that  "value  added" 
lags  behind.    Apparently  lumber  and  wood  products  industries  do  not  add  as  much  value  as  the 
average  manufacturing  industry  in  the  Mountain  States  does. 


^^  The  U.S.  Bureau  of  the  Census  provides  certain  economic  data  for  Standard  Industrial  Classification 
(SIC)  Code  24,  lumber  and  wood  products  manufacturing  industries.    This  classification  includes  logging 
operations,   sawmills,  planing  mills,  millwork  plants  (includes  veneer  and  plywood  plants),  wood  preserving 
concerns,  and  other  primary  wood  conversion  industries.    Similar  information  has  not  been  published  for 
the  pulp  and  paper  manufacturing  industry  (SIC  Code  26)  in  the  Mountain  States,  although  this  is  an  important 
wood -using  industry  in  Idaho,  Montana,  and  Arizona. 
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Figure  24,  --Crofts -Pearson  Industries  sawmill  at  Pangxiitch,  Utah,    This  mill  produces  about 
120,000  board  feet  of  lumber  per  day,  which  easily  makes  it  the  largest  mill  in  the  State, 
Because  mills  in  Utah  are  few  and  generally  small,  the  number  of  jobs  provided  by  timber - 
based  industries  also  is  small. 


In  terms  of  value  added  by  manufacture  per  employee  in  the  lumber  and  wood  products 
industries,  the  Rocky  Mountain  States  average  of  $7,  800  is  above  the  $7,  100  average  for  the 
United  States.    Both  of  these  figures  are  less  than  two -thirds  of  the  respective  averages  for  all 
manufacturing  industries.    Wit±iin  the  Mountain  States,"""^    the  range  is  from  a  high  of  $8,400  per 
lumber  and  wood  products  industries  employee  in  Idaho  to  a  low  of  $5,500  per  employee  in  Utah. 


Idaho  and  Montana  together  contribute  $157  million  in  value  added,  which  is  two -thirds  of 
t±ie  timber -based  industry  total  in  the  Mountain  States.    South  Dakota       accounted  for  the  smal- 
lest share  of  value  added  ($4.5  million)  and  was  the  only  Mountain  State  to  have  a  smaller  amount 
in  1963  than  in  1958.    Wyoming  showed  the  greatest  increase  (70  percent)  in  this  6 -year  period. 


^^  Nevada  was  excluded  from  this  comparison  because  of  the  small  number  of  persons  employed  in 
lumber  and  wood  products  industries  in  that  State, 

14- 

All  of  the  economic  data  provided  by  the  Bureau  of  the  Census  is  for  the  entire  State,    However, 
practically  all  of  the  lumber  and  wood  products  manufacturers  are  located  in  western  South  Dakota. 
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Capital  expenditures  in 


Rocky  Mountains  reached 
$30  million  in  1963 


Capital  expenditures  on  plant  and  equipment  are  a  useful  means 
of  gaging  the  optimism  of  businessmen  and  the  confidence  they 
have  in  the  long-term  success  of  the  enterprise.    In  1963,   such 
expenditures  in  the  Mountain  States  for  lumber  and  wood  prod- 
ucts industries  totaled  nearly  $30   million--53  percent  more  than  the  $19  million  spent  in 
1958.    The  1963  expenditures  were  12  percent  of  the  total  capital  expenditures  for  all  manu- 
facturing industries  in  the  Rocky  Mountain  States. 

Capital  expenditures  by  timber -based  industries  in  Idaho  ($12  million)  and  Montana  ($9 
million)  together  accounted  for  nearly  three -fourths  of  the  Rocky  Mountain  total  for  these  ex- 
penditures.   All  Mountain  States  showed  an  increase  in  the  amount  of  capital  expenditures  in 
1963  over  1958  except  Colorado,  where  there  was  a  decrease  of  39  percent. 

Other  information,  as  well 


as  data  in  this  report,  nec- 
essary  for  projecting  future 
timber  use 


The  most  recent  data  on  employment,  payrolls,  value  added 
by  manufacture,  and  capital  expenditures  have  been  discussed 
here  to  permit  certain  comparisons  within  the  Rocky  Mountain 
States.    These  data,  however,  have  practically  no  value  for 
estimating  or  projecting  future  industrial  development  in  the 
various  States  unless  they  are  used  along  with  other  information  and  certain  assumptions.    Im- 
portant factors  that  must  be  considered  are  the  inventory  (amount,  size  and  species  of  trees, 
stand  conditions,  accessibility,  etc.),  present  cut  (amount,  size  and  species  of  trees,  etc.), 
present  industrial  installation  (mill  capacities  and  locations,  efficiency,  products,  diversifi- 
cation, etc.),  markets  (size  and  location,  stability,  etc.),  transportation  facilities  and  costs, 
and  other  considerations . 

The  present  situation  with  respect  to  some  of  these  factors  is  shown  in  statistical  tables 
on  the  following  pages  and  has  been  discussed  earlier.    Information  on  many  of  the  factors  must 
come  from  special  studies  before  analyses  can  be  made  to  project  future  industrial  development 
in  the  Rocky  Mountain  States . 
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APPENDIX 

TERMINOLOGY 

Forest  Land 

The  term  forest  land  includes  (a)  land  that  is  at  least  10 -percent  stocked  by  trees  of  any 
size  and  capable  of  producing  timber  or  other  wood  products,  or  of  exerting  an  influence  on  the 
climate  or  on  the  water  regime;  (b)  land  from  which  the  trees  described  in  (a)  have  been  removed 
to  less  than  10 -percent  stocking,  and  which  has  not  been  developed  for  other  use;  (c)  afforested 
areas. 

At  the  time  the  fieldwork  for  this  report  was  performed,  the  minimum  unit  of  area  for 
forest  land  classification  was  10  acres  with  a  minimum  width  of  stringer  strips  of  120  feet. 

The  principal  classes  of  forest  land  are: 

Commercial  forest  land.  --Forest  land  which  is  (a)  producing,  or  physically  capable  of 
producing,  usable  crops  of  wood  (usually  sawtimber);  (b)  economically  available  now  or  prospec- 
tively; (c)  not  withdrawn  from  timber  utilization. 

Noncommercial  forest  land.  --Three  classes  of  noncommercial  forest  land  are  recognized: 
Productive -reserved,  Unproductive -nonreserved,  and  Unproductive -reserved. 

Productive -reserved  is  public  forest  land  withdrawn  from  timber  utilization  through 
statute,  ordinance,  or  administrative  order,  but  which  otherwise  qualifies  as  commercial 
forest  land. 

Unproductive  indicates  forest  land  incapable  of  yielding  usable  wood  products  (usually  saw- 
timber)  because  of  adverse  site  conditions,  or  forest  land  so  physically  inaccessible  as  to  be 
unavailable  economically  in  the  foreseeable  future. 

Forest  Types 

Forest  land  is  classified  into  types  on  the  basis  of  tree  species;  the  type  name  is  that  of 
the  predominant  species.    The  predominant  species  is  the  one  which  has  a  plurality  of  (a)  gross 
cubic  volume  in  sawtimber  and  poletimber  stands  or  (b)  the  number  of  stems  in  seedling  and 
sapling  stands.    Both  growing  stock  and  cull  trees  are  considered  in  the  classification.    The 
following  forest  types  occur  on  both  commercial  and  noncommercial  forest  land: 

Douglas -fir  Hemlock 

Ponderosa  pine  Western  redcedar 

Western  white  pine  Western  larch 

Lodgepole  pine  Aspen 

Whitebark,  limber,  and  Cottonwood 

bristlecone  pines  Other  western  hardwoods 
Fir -spruce 

Additional  forest  types  occur  only  on  noncommercial  forest  land: 

Pinyon  -juniper 

Chaparral 

Other  (unclassified) 
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Tree-Size  Classes 

Sawtimber-size  tree 

A  tree  9.0  inches  d.b.h.  or  larger  for  softwoods  and  11.0  inches  d.b.h.  or  larger  for 

hardwoods . 

Pole -size  tree 


A  tree  5.0  to  8.9  inches  d.b.h.  for  softwoods  and  5.0  to  10.9  inches  d.b.h.  for  hardwoods, 

Seedling  and  sapling  trees 

Trees  at  least  1  foot  high  and  less  than  5.0  inches  d.b.h. 

Tree -Merchantability  Classes 
Sawtimber  tree 

Live  tree  of  commercial  species,  9.0  inches  d.b.h.  or  larger  for  softwoods  and  11.0 
inches  d.b.h.  or  larger  for  hardwoods,  that  contains  at  least  one  saw  log.    At  least  one- 
third  of  the  board -foot  volume  must  be  free  from  rot  or  other  defect. 

Poletimber  tree 


Live  tree  of  commercial  species,  5.0  to  8.9  inches  d.b.h.  for  softwoods  and  5.0  to  10.9 
inches  d.b.h.  for  hardwoods,  free  of  rot  and  having  the  likelihood  of  growing  into  a  saw- 
timber  tree. 

Growing  stock  trees 

Sawtimber  trees,  poletimber  trees,  saplings,  and  seedlings;  i.e.,  all  live  trees  except 

cull  trees. 

In  discussion  and  tables  on  volumes,  growth,  and  mortality,  the  term  growing  stock  refers 
only  to  sawtimber  trees  and  poletimber  trees;  i.e.,  all  live  trees  5  inches  d.b.h.  and  larger 
(except  cull  trees).    Saplings  and  seedlings  are  not  part  of  growing  stock  in  this  use  of  the  term. 

Cull  tree 

Live  tree  of  sawtimber  or  poletimber  size  that  is  unmerchantable  for  saw  logs,  now  or 

prospectively,  because  of  rot  or  other  defect,  or  species. 

Sound  cull  trees  include: 

a.  Sawtimber-size  trees  that  have  more  than  two -thirds  of  their  gross  board -foot 
volume  in  cull  with  at  least  one -half  of  this  cull  the  result  of  sweep,  crook,  or  other  sound 
defect.    Also  included  are  sound  trees  which  do  not  contain  at  least  one  saw  log. 

b.  Poletimber -size  trees  that  are  unlikely  to  grow  into  sawtimber  trees  because  of 
serious  fire  and  basal  scars,  broken  tops,  severe  mistletoe,  crooks,  or  girdling  by  por- 
cupine.   No  rot  may  be  present. 

Rotten  cull  trees  include: 

a.  Sawtimber-size  trees  that  have  more  than  two -thirds  of  their  gross  board -foot 
volume  in  cull,  with  more  than  half  of  the  cull  due  to  rot. 

b.  Poletimber -size  trees  showing  any  evidence  of  rot  in  the  main  stem. 
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Stand-Size  Classes 

Sawtimber  stands 

Stands  at  least  10 -percent  stocked  with  growing  stock  trees,  with  half  or  more  of  the  total 
stocking  in  sawtimber  or  poletimber  trees  and  with  sawtimber  stocking  at  least  equal  to 
poletimber  stocking. 

Old -growth  sawtimber 

A  sawtimber  stand  in  which  50  percent  or  more  of  the  net  board -foot  volume  is  in 

trees  of  rotation  age  or  older. 

Young -growth  sawtimber 

A  sawtimber  stand  in  which  50  percent  or  more  of  the  net  board -foot  volume  is  in 

trees  under  rotation  age. 

Poletimber  stands 


Stands  at  least  10 -percent  stocked  with  growing  stock  trees,  of  which  half  or  more  of  the 
stocking  is  sawtimber  and/ or  poletimber  trees  with  poletimber  stocking  exceeding  that  of 
sawtimber. 

Seedling -sapling  stands 

Stands  at  least  10  -percent  stocked  with  growing  stock  trees  of  which  more  than  half  are 

saplings  and/ or  seedlings  (trees  less  than  5.0  inches  d.b.h.). 

Nonstocked  area 

Commercial  forest  land  less  than  10 -percent  stocked  with  growing  stock  trees. 

Timber  Volume 

All -timber  volume 


Volume  in  cubic  feet  of  sound  wood  in  the  bole  of  growing  stock,  cull,  and  salvable  dead 
trees  5.0  inches  and  larger  in  diameter  at  breast  height,  from  stump  to  a  minimum  4.0- 
inch  top  inside  bark. 

Growing  stock  volume 

Net  volume  in  cubic  feet  of  sawtimber  trees  and  poletimber  trees  from  stump  to  a  mini- 
mum 4.0 -inch  top  inside  bark. 

Live  sawtimber  volume 

Net  volume  in  board  feet,  international  |-inch  rule,  of  the  saw  log  portion  of  sawtimber 

trees. 

Saw  log  portion 

That  portion  of  the  bole  of  sawtimber  trees  between  the  stump  and  the  merchantable  top. 

Merchantable  top 

The  point  at  which  the  upper  limit  of  saw  log  merchantability  is  limited  either  by  limbs 
or  by  a  minimum  diameter.    The  latter  ranges  from  5  to  10  inches  inside  bark  depending 
on  d.b.h.,  species,  and  regional  utilization  standards. 

Upper -stem  portion 

That  part  of  the  bole  of  sawtimber  trees  above  the  merchantable  top  to  a  minimum  top 

diameter  of  4.0  inches  inside  bark. 
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Growth 

Net  annual  growth  of  sawtimber  or  growing  stock 

The  average  annual  change,  calculated  from  the  total  change  over  a  10 -year  period,  in 
net  board -foot  or  cubic -foot  volume  of  live  sawtimber  or  growing  stock  on  commercial 
forest  land. 

Mortality 

Net  annual  mortality  of  sawtimber  or  growing  stock 

The  average  annual  net  board -foot  or  cubic -foot  volume  removed  from  live  sawtimber 
or  growing  stock  through  death,  calculated  from  the  total  net  volume  removed  by  such 
causes  over  a  10 -year  period. 

Timber  Cut 

Timber  cut  from  growing  stock 

The  volume  of  sound  wood  in  live  sawtimber  and  poletimber  trees  cut  for  forest  products 

during  a  specified  period,  including  both  roundwood  products  and  logging  residues. 

Timber  cut  from  sawtimber 

The  net  board -foot  volume  of  live  sawtimber  trees  cut  for  forest  products  during  a 

specified  period,  including  both  roundwood  products  and  logging  residues. 

Logging  residues  from  growing  stock 

The  net  cubic  -foot  volume  of  live  sawtimber  and  poletimber  trees  cut  or  killed  by  logging 

on  commercial  forest  land  cuid  not  converted  to  timber  products. 

Ownership  Classes 

National  Forest  lands 

Federal  lands  which  have  been  designated  by  Executive  order  or  statute  as    National 
Forests  or  purchase  units,  and  other  lands  under  the  administration  of  the  United  States 
Forest  Service,  including  experimental  areas  and  Bankhe  ad -Jones  Title  III  lands. 

Other  Federal  lands 


Federal  lands  other  than  National  Forests,  including  lands  administered  by  the  Bureau  of 
Land  Management,  Bureau  of  Indian  Affairs,  and  miscellaneous  Federal  agencies. 

State,  county,  and  municipal  lands 

Lands  owned  by  States,  counties,  and  local  public  agencies,  or  lands  leased  by  these 

governmental  units  for  more  than  50  years. 

Forest  industry  lands 

Lands  owned  by  companies  or  individuals  operating  wood -using  plants. 

Farmer -owned  lands 

Lands  owned  by  operators  of  farms. 

Miscellaneous  private  lands 

Privately  owned  lands  other  than  forest -industry  or  farmer -owned  lands. 
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Principal  Tree  Species 


Softwoods 


Douglas  -fir 
Fir,  subalpine 
Fir,  corkbark 
Fir,  grand 
Fir,  white 
Hemlock,  mountain 
Hemlock,  western 
Juniper 
Larch,  alpine 
Larch,  western 
Pine,  bristlecone 
Pine,  limber 
Pine,  lodgepole 
Pine,  ponderosa 
Pine,  western  white 
Pine,  whitebark 
Pine,  pinyon 
Redcedar,  western 
Spruce,  Engelmann 
Spruce,  blue 
Spruce,  white 


Pseudotsuga  menziesii 

Abies  lasiocarpa 

A.   lasiocarpa  var.  arizonica 

A.   grandis 

A.   concolor 

Tsuga  mertensiana 

T.   heterophylla 

Juniperus  spp. 

Larix  lyallii 

L.  occidentalis 

Pinus  aristata 

P.  flexilis 


P.  contorta 
P.  ponderosa 
P.  monticola 
P.  albicaulis 
P.  spp. 
Thuja  plicata 
Picea  engelmannii 
P.  pungens 
P.  glauca 


Hardwoods 


Aspen,  quaking 
Cottonwood 
Birch,  paper 


Populus  tiremuloides 

P.  spp. 

Betula  papyrifera 


61 


Mans 


of 


MAJOR  TIMBER  INDUSTRIES  AND  COMMERCIAL  FOREST  LAND 

in  the 
ROCKY    MOUNTAIN    STATES 

and 

SAW  LOG  OUTPUT  BY  COUNTIES,   1962, 
ROCKY    MOUNTAIN    STATES 
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RECENT  FOREST  SURVEY  PUBLICATIONS 


Title 


Number 


Date 


Timber  Resources  of  Idaho 

The  Forest  Resources  of  Western  Montana 
*The  Forests  of  Wyoming 
*The  Forest  Resources  of  Colorado 

Output  of  Timber  Products  in  Montana,  1962 

Forest  Products  Output  in  Utah  and  Nevada,  1962 

Output  of  Timber  Products  in  Idaho,  1962 
*Timber  Products  Output  in  Colorado,  Wyoming, 

and  Western  South  Dakota,  1962 
*Timber  Products  Output  in  Arizona  and  New 
Mexico,  1962 

Forests  in  Utah 

Site  Index  Curves  for  Engelmann  Spruce  in  the 

Northern  and  Central  Rocky  Mountains 
*New  Mexico's  Forest  Resource 
*Arizona's  Forests 


Forest  Survey  Release  3  1962 

Resource  Bulletin  INT-1  1963 

Resource  Bulletin  INT- 2  1963 

Resource  Bulletin  INT -3  1964 

Research  Paper  INT-]  1  1964 

Research  Paper  INT- 12  1964 

Research  Paper  INT- 13  1964 

Research  Paper  INT- 14  1964 

Research  Paper  INT- 15  1964 

Resource  Bulletin  INT-4  1965 

Research  Note  INT-42  1966 

Resource  Bulletin  INT- 5  1966 

Resource  Bulletin  INT -6  1966 


Publications  may  be  obtained  by  request  to: 

Director,  Intermountain  Forest  &  Range  Experiment  Station 
Forest  Service  Building 
507  -  25th  Street 
Ogden,  Utah    84401 


"Also  available  by  request  to: 

Director,  Rocky  Mountain  Forest  &  Range  Experiment  Station 
240  West  Prospect  Street 
Fort  Collins,  Colorado    80521 
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FRONT  COVER 

Dense  stands  of  ponderosa  pine  shown  here  with  Mount 
Rushmore  in  background  are  typical  of  forest  stands  in  the 
Black  Hills  and  are  an  essential  element  of  the  scenic  attrac- 
tion of  this  western  South  Dakota  tourist  mecca. 

BACK  COVER 

Windbarrier  plantings,  such  as  shown  here,  account  for 
thousands  of  acres  planted  with  a  wide  variety  of  tree  species 
in  eastern  South  Dakota.  These  make  very  significant  contri- 
butions to  agriculture  and  enhance  living  conditions  for 
farmers  on  the  plains. 


U.  S.  D.  A.  Forest  Service 
Resource  Bulletin  INT-8 
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FORESTS 
IN  SOUTH  DAKOTA 


By 

Grover  A.  Choate 

and 

John  S.  Spencer,  Jr. 
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North  Central  Forest  Experiment  Station 
David  B.  King,  Director  St.  Paul,  Minnesota  55101 


Rocky  Mountain  Forest  and  Range  Experiment  Station 
Raymond  Price,  Director  Fort  Collins,  Colorado  80521 


Intermountain  Forest  and  Range  Experiment  Station 
Joseph  F.  Pechanec,  Director  Ogden,  Utah  84401 

FOREST  SERVICE  /  U.  S.  DEPARTMENT  OF  AGRICULTURE 


Many  of  the  statistics  shown  in  this  report  are  a  composite 
of  those  already  pubUshed  separately  for  eastern  and  western 
South  Dakota  (Caporaso  1964;  Spencer  et  al.  1964;  Chase 
1967). 

Inventory  data  for  western  South  Dakota^  were  collected 
during  1960  as  a  cooperative  effort  of  the  Rocky  Mountain 
Region  (Region  2)  and  the  Intermountain  Forest  and  Range 
Experiment  Station.  Data  for  eastern  South  Dakota  were  col- 
lected between  December  1964  and  April  1965  by  the  North 
Central  Forest  Experiment  Station.  A  survey  of  timber 
removals,  products  output,  and  industries  in  western  South 
Dakota  for  1962  was  made  by  the  Intermountain  Station,  and 
in  eastern  South  Dakota  for  1964  by  the  North  Central  Sta- 
tion. 

The  Appendix  to  this  report  should  be  consulted  for 
definitions  of  terms,  survey  methods  and  reliability  of  data, 
and  detailed  timber  statistics.  Next  to  the  inside  back  cover  is 
a  generalized  forest  type  map  of  South  Dakota. 


Includes  all  of  Harding,  Butte,  Lawrence,  and  Fall  River  Counties  as  well 
as  all  lands  west  of  the  103d  meridian  in  Meade,  Pennington,  and  Custer  Counties. 
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STATISTICAL  HIOHU^HTS 


FOREST  AREA 

#  The  forest  area  covers  1.7  million  acres, 
or  3.5  percent  of  South  Dakota's  land 
area. 

9       Commercial    forests    cover    1.5    million 
acres,  or  89  percent  of  the  forest  area. 
The  commercial  forest  area  decreased  8 
percent  between  1935  and  1962. 

9  72  percent  of  the  commercial  forest  area 
is  publicly  owned.  The  U.  S.  D.  A.  For- 
est Service  administers  62  percent  of  this 
area. 

#  53  percent  of  the  commercial  forest  area 
is  in  sawtimber  stands;  these  stands  aver- 
age 3,840  board  feet  per  acre.^ 

#  The  ponderosa  pine  type  occupies  87 
percent  of  the  commercial  area;  the 
remainder  is  largely  hardwood  types. 

#  About  8  percent  of  the  commercial  for- 
est area  has  a  sustainable  yield  potential 
of  more  than  50  cubic  feet  per  acre  a 
year.  The  average  annual  potential  for 
the  total  commercial  forest  area  is  36 
cubic  feet  per  acre. 

TIMBER  VOLUME 

#  Commercial  forests  have  1.1  billion 
cubic  feet  of  wood  in  all  sound,  live 
trees,  and  3.7  billion  board  feet  in 
sound,  live  trees  of  sawtimber  size. 

#  Cubic-foot  inventory  increased  about  50 
percent  between  1935  and  1962;  saw- 
timber inventory  remained  about  the 
same. 


#  79  percent  of  the  sawtimber  volume  is 
publicly  owned. 

%  Seven-eighths  of  the  sawtimber  volume  is 
ponderosa  pine. 

STAND  CONDITIONS 

%  Mortality  was  low;  only  7  percent  of 
gross  growth  of  growing  stock  and  a 
slightly  lower  percentage  of  sawtimber 
growth  were  offset  by  mortality. 

#  Diseases  accounted  for  56  percent  of  the 
growing  stock  mortality  during  1962. 


International  'A-inch  log  rule  board-foot  volumes  are  used 
throughout  this  report  unless  otherwise  stated. 
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IMBER  USE 

South  Dakota's  timber  cut  of  13.3  mil- 
lion cubic  feet  from  growing  stock  in 
1962  was  1.2  percent  of  inventory. 
48  percent  of  the  volume  of  roundwood 
products  cut  in  1962  was  saw  logs  for 
lumber;  22  percent  was  pulpwood. 
During  the  period  1952-67,  volume  of 
timber  harvested  increased  at  an  average 
rate  of  3  percent  per  year. 
National  Forest  percentage  of  the  total 
cut    from    growing   stock   in   the   State 
increased  from  45  percent  in  1935  to  82 
percent  in  1962. 
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THE  FOREST  SITUATION  TODAY 


South  Dakota's  forest  lands— 1.7  million 
acres  comprising  about  3.5  percent  of  the  area 
of  the  State  —  are  of  increasing  significance 
for  timber,  recreation,  water,  and  other 
values.  The  economic  and  social  benefits  of 
these  lands  extend  well  beyond  the  borders  of 
the  State.  About  1.5  million  acres,  or  89  per- 
cent of  the  forest  land,  are  classed  as  commer- 
cially important  for  timber  production. 
Products  from  timberlands  —  lumber,  mine 
timber,  poles,  posts,  and  others  —  were  orig- 
inally marketed  mainly  in  South  Dakota  and 
adjoining  States;  but  many  of  these  products 
as  well  as  pulpwood  now  have  moved  to  more 
distant  markets  in  the  Midwest.  Recreation 
use  of  forest  lands  has  increased  very  rapidly. 
State,  federal,  and  private  facilities  have  been 
pressed  to  meet  mounting  local  and  tourist 
demands  for  a  wide  variety  of  outdoor  recrea- 
tion opportunities.  Water  yields,  particularly 
from  the  relatively  high  and  heavily  forested 
area  of  the  Black  HiUs,  are  significant  in  this 
semiarid  part  of  the  country.  Forest  lands  also 
provide  important  habitat  for  many  wildlife 
species. 

Nearly  200,000  acres  of  forest  land  are 
classed  as  noncommercial  from  the  standpoint 
of  timber  yields.  Ninety  percent  of  this  area  is 
unproductive,  either  because  site  conditions 
are  too  poor  to  grow  commercial  crops  of 
trees  for  industry,  or  because  the  forest  type 
currently  occupying  the  land  is  comprised  of 
juniper,  scrub  hardwoods,  or  similar  vegeta- 
tion not  of  commercial  importance  for  wood 
products  at  this  time.  The  remaining  10 
percent  of  the  noncommercial  area,  although 
capable  of  growing  commercial  timber,  is 
reserved  for  other  use. 

Commercial  Forest  Area 

Forests  in  South  Dakota  represent  a  transi- 
tion from  hardwoods  (broadleaf  trees)  of  the 
plains  in  the  east  to  the  predominantly  soft- 


wood (evergreen)  forests  of  the  Rocky  Moun- 
tains to  the  west.  The  woodlands  of  the 
eastern  part  of  the  State  (roughly  east  of 
Rapid  City)  consist  mainly  of  natural  stands 
of  such  native  species  as  cottonwood,  ash, 
elm,  and  oak.  Some  natural  stands  of  hard- 
woods occur  on  upland  sites,  but  are  most 
common  along  streams,  lakes,  and  reservoirs. 
Shelterbelt  plantations  of  native  and  intro- 
duced species  are  also  widely  scattered 
throughout  the  rolling  farmland  areas  of 
eastern  South  Dakota. 

Ponderosa  pine  is  by  far  the  predominant 
species  in  the  western  part  of  the  State.  As  a 
timber  type  it  occupies  1,352,000  acres  of 
which  1,330,000  acres  is  commercial  forest. 
The  latter  figure  represents  about  87  percent 
of  the  State's  commercial  forest  area.  White 
spruce  also  occurs  as  a  commercial  timber 
type  in  western  South  Dakota  although  the 
area  it  occupies  is  very  small  —  23,000  acres. 

The  Black  Hills  support  the  State's  most 
significant  commercial  timber  resource  — 
extensive  areas  of  ponderosa  pine.  The  Black 
Hills  lie  within  Lawrence,  Meade,  Pennington, 
Custer,  and  Fall  River  Counties,  and  these 
counties  account  for  more  than  85  percent  of 
the  commercial  forest  area  of  the  State.  This 
uplift  area,  where  elevations  range  from  about 
3,200  to  7,242  feet  above  mean  sea  level,  has 
the  precipitation  and  other  site  conditions 
that  permit  the  occurrence  of  ponderosa  pine. 

Few  eastern  South  Dakota  counties  have 
more  than  1  percent  of  their  area  in  commer- 
cial forest.  Union  County  in  the  southeastern 
corner  of  the  State  is  the  only  one  with  more 
than  2  percent  (see  page  4). 

Sawtimber  stands  occupy  813,000  acres 
and  poletimber  stands  occupy  637,000  acres; 
combined  they  comprise  95  percent  of  the 
commercial  forest  area.  A  very  small  area 
(19,000  acres)  is  classed  as  nonstocked. 


Water  and  recreation,  along  with  timber,  forage  for  domestic  livestock,  and  wildlife  habitat,  are  all  significant 
values  derived  from  South  Dakota's  forests.  As  demands  on  the  forest  lands  have  increased  —  especially  since 
World  War  II  —  management  for  multiple  uses  has  been  intensified.  Recreation  visits  have  mounted  rapidly. 
Statistics  on  such  visits  to  National  Forest  facilities  indicate  that  1964  visits  in  South  Dakota  were  2.8 
times  the  number  in  1946,  as  compared  with  2.4  times  for  all  National  Forests  countrywide.  The  swimming 
beach  shown  here  is  at  Sheridan  Lake  on  the  Black  Hills  National  Forest.  This  manmade  reservoir,  which  is  fed  by 
runoff  from  forest  lands,  also  provides  a  relatively  stable  supply  of  wata'  for  use  and  reuse  by  downstream 
consumers.  Such  developed  sites  are  among  the  many  features  that  attract  more  visitors  each  year  to  the  Black 
Hills  National  Forest  than  to  any  other  National  Forest  in  the  country. 
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Ponderosa  pine  stands,  such  as  the  one  shown  here  in  the  Black  Hills,  predominate  on  1.3  million  acres  of 
commercial  forests  —  nearly  7  out  of  every  8  acres  of  commercial  forest  land  in  the  State.  Almost  one-third  of  the 
growing  stock  volume  is  in  trees  between  5.0  and  8.9  inches  in  diameter  at  breast  height  (d.b.h.)  and  92  percent 
in  trees  between  5.0  and  18.9  inches  d.b.h.  Sites  are  relatively  poor  for  this  species  in  South  Dakota  compared  to 
most  of  the  areas  on  which  ponderosa  pine  occurs  throughout  the  West;  trees  average  about  35  feet  in  height  at 
50  years  of  age.  However,  reproduction  is  usually  abundant  in  ponderosa  pine  stands  in  the  Black  Hills  that  have 
been  opened  up.  This  is  illustrated  in  the  photograph  which  shows  a  heavily  overstocked  understory  of  saplings 
beneath  scattered  poletimber  trees  that  are  about  45  feet  high  and  120  years  old.  At  least  one  precommercial 
thinning  is  desirable  before  trees  reach  merchantable  size  for  posts  or  plywood. 


Forest  and  Nonforest  land  areas  by  county  groupings,  1962 


PERKINS 


Lawrence]  -. 

pennington 
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No.  on 
map 


All 
land' 


Nonforest 
land 


Total 

forest 

land 


Land  Class 


Commercial     Noncommercial 


1 

1,717 

1,701 

16 

15 

2 

5,225 

5,205 

20 

14 

3 

6,265 

6,249 

16 

10 

4 

3,368 

3,355 

13 

10 

5 

560 

554 

6 

5 

6 

678 

675 

3 

3 

7 

711 

695 

16 

13 

8 

438 

433 

5 

4 

9 

1,807 

1,801 

6 

5 

10 

1,441 

1,429 

12 

5 

11 

5,499 

4,179 

1,320 

1,235 

12 

3,142 

3,129 

13 

10 

13 

2,166 

2,154 

12 

9 

14 

1,114 

1,011 

103 

76 

15 

3,300 

3,233 

67 

45 

16 

5,090 

5,036 

54 

36 

17 

2,615 

2,607 

8 

5 

18 

2,495 

2,475 

20 

16 

19 

333 

328 

5 

4 

20 

258 

254 

4 

3 

21 

369 

365 

4 

3 

22 

291 

281 

10 

8 

1 

6 
6 

3 

1 

C) 

3 

1 

1 

7 

85 

3 

3 

27 

22 

18 

3 

4 

1 

1 

1 

2 


Total 


48,882 


47.149 


1,733 


1,534 
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'  From  Bureau  of  the  Census,  1960. 
^  Less  thLtt  500  acres. 


The  bulk  of  the  commercial  forest  area  is 
in  public  ownership: 

Percent 
National  Forest  63 

Other  federal  5 

State  4 

Private  28 

There  is  considerable  difference  between 
softwood  and  hardwood  areas  with  respect  to 
ownership.  Nearly  four-fifths  of  the  softwood 
area  is  publicly  owned,  the  other  one-fifth 
privately.  In  the  case  of  hardwoods,  the  situa- 
tion is  reversed  with  four-fifths  in  private 
ownership. 

About  99  percent  of  the  957,000  acres  of 
commercial  forest  area  in  National  Forest 
ownership  is  in  the  Black  Hills  National 
Forest,  which  straddles  the  Wyoming  border. 
The  remaining  1  percent  is  in  the  Custer 
National  Forest  in  Harding  County. 

Timber  Volume 

Ninety-seven  percent  of  the  1.12  billion 
cubic  feet  of  timber  on  commercial  forest 
lands  is  in  growing  stock  trees;  i.e.,  sound  live 
trees  5  inches  and  larger  in  diameter  at  breast 
height   (d.b.h.);  the  remainder   is   in  rough. 


rotten,  and  salvable  dead  trees.  However,  the 
hardwood  volume  (0.1  billion  cubic  feet)  has 
a  substantial  volume  in  defective  trees  —  26 
percent. 

Growing  stock  volume  is  largely  in  trees  of 
sawtimber  size  and  of  softwood  species.  A 
little  more  than  two-thirds  of  this  volume  is  in 
sawtimber  trees.  Distribution  of  growing 
stock  volume  by  species  is  as  follows: 

Million 


Cubic  feet 

Percent 

Ponderosa  pine 

961 

88.6 

White  spruce 

46 

4.2 

Cottonwood 

28 

2.6 

Ash 

19 

1.7 

Elm 

16 

1.5 

Other 

15 

1.4 

1,085 


100.0 


There  are  no  important  differences  from 
the  above  in  the  distribution  by  species  of  the 
3.7  billion  board  feet  of  sawtimber  volume. 

In  comparison  with  averages  for  the  Rocky 
Mountain  States,''    sawtimber  trees  are  rela- 


The  following  are  called  Rocky  Mountain  or  Mountain 
States  in  this  report:  Idaho,  Montana,  South  Dakota  (west  of 
the  103d  meridian),  Wyoming,  Colorado,  Utah,  Nevada, 
Arizona,  and  New  Mexico. 
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tively  small  in  diameter  in  South  Dakota  and 
volumes  per  acre  are  low.  Only  15  percent  of 
the  board-foot  volume  in  South  Dakota  is  in 
trees  19  inches  d.b.h.  and  larger;  this  com- 
pares with  nearly  40  percent  for  the  Rocky 
Mountain  area  as  a  whole.  Sawtimber  volume 
per  acre  of  commercial  forest  land  in  South 
Dakota  is  2,422  board  feet  compared  with  an 
average  of  6,276  board  feet  for  the  Mountain 
States  and  4,985  for  the  United  States.  Saw- 
timber  stands  in  South  Dakota  average  3,840 
board  feet  per  acre. 

Distribution  of  growing  stock  of  softwoods 
and  hardwoods  by  tree  diameter  groups  is 
illustrated  by  the  chart  on  page  5. 

The  percentage  of  sawtimber  volume 
among  the  four  log  grades  used  in  the  survey 
differs  substantially  between  softwoods  and 
hardwoods.^  Only  2  percent  of  the  softwood 
volume  is  in  log  grade  1;  83  percent  is  in  grade 
4.  The  majority  (54  percent)  of  the  hardwood 
volume  is  in  grade  3  with  the  remainder  fairly 
equally  distributed  among  the  other  three 
grades. 

The  preponderance  of  timber  volume  is  in 
National  Forest  ownership.  The  following 
percentage  distribution  by  owners  applies  to 
both  growing  stock  and  sawtimber  volume  of 
aU  species  combined: 

Percent 
National  Forest  72 

Other  public  7 

Private  21 

The  distribution  of  softwood  volumes  is 
about  the  same  as  the  above.  However,  more 
than  80  percent  of  the  hardwood  volume  is 
privately  owned,  and  only  an  insignificant 
amount  is  in  National  Forest  ownership. 

Growth  and  Mortality 

In  1962  net  annual  growth  amounted  to 
30  million  cubic  feet  (including  103  million 
board  feet  sawtimber  growth).  These  esti- 
mates represent  the  net  increment  after  sub- 

^ Different  log  grade  standards  are  used  for  softwoods  than 
for  hardwoods:  see  Terminology  in  the  Appendix. 


tracting  average  annual  mortality  from  gross 
growth.  Mortality  amounted  to  about  2  mil- 
lion cubic  feet  for  growing  stock  and  6  mil- 
lion board  feet  for  sawtimber.  In  1962  dis- 
eases were  responsible  for  56  percent  of  the 
growing  stock  mortality. 

Estimates  of  annual  net  growth  of  growing 
stock  indicated  above  are  about  2.9  percent 
greater  than  the  average  for  the  10  years 
preceding  the  survey.  Mortality  estimates  are 
28  percent  less.  These  differences  arise  in 
large  measure  from  the  fact  that  estimated 
mortality  for  1962  in  the  eastern  part  of  the 
State  is  the  average  of  only  3  years  —  years 
during  which  rainfall  was  greater  and  growing 
conditions  better  than  the  10-year  average. 
Differences  are  less  for  sawi;imber. 

Normal  mortality  losses  per  acre  are  low  in 
South  Dakota  in  relation  to  much  of  the  com- 
mercial forest  area  of  the  country.  South 
Dakota's  annual  loss  of  1.4  cubic  feet  per  acre 
is  less  than  one-tenth  the  average  for  the 
Mountain  States  and  is  about  one-eighth  that 
of  the  United  States.  Sawtimber  losses  are 
also  low.  There  can  be  many  reasons  for  this 
low  mortality,  and  misleading  conclusions  can 
be  drawn  from  comparisons  such  as  indicated 
above  unless  all  factors  are  known  and  consid- 
ered. Nevertheless,  there  is  little  doubt  that 
relatively  intensive  management  and  utiliza- 
tion of  the  major  component  of  the  forest 
(ponderosa  pine)  tends  to  minimize  mortality. 
This  in  turn  is  a  factor  in  the  State's  relatively 
high  rate  of  net  growth  for  growing  stock  — 
2.8  percent. 

Another  reason  for  low  normal  mortality  is 
that  forest  fires  are  not  as  extensive  as  in 
many  other  areas.  Sampling  on  the  latest 
inventory  did  not  reveal  any  mortality  by  fire 
on  commercial  forest  land  —  although  fires 
have  occurred  every  year.  Over  the  period 
1953-64  South  Dakota  had  an  average  of  182 
fires  a  year  on  all  (commercial  and  noncom- 
mercial) forest  lands.  However,  the  average 
size  of  fires  in  South  Dakota  was  35  acres  in 
comparison  with  about  45  acres  for  a  12-State 
area  in  the  Rocky  Mountains  and  Great 
Plains.  The  average  for  the  United  States 
(exclusive   of   Alaska   and   Hawaii)    was  also 


about  45  acres.  During  the  same  period,  only 
0.13  percent  of  the  forest  area  in  need  of 
protection  was  burned  in  South  Dakota;  this 
compares  with  0.19  percent  for  the  12-State 
area  mentioned  above  and  0.83  percent  for 
the  United  States. 

Timber  Removals 

Removals  from  growing  stock  in  1962 
amounted  to  13  million  cubic  feet  (including 
59  million  board  feet  from  sawtimber  trees). 
Of  these  removals,  94  percent  went  into 
roundwood  products  (saw  logs,  pulp  wood, 
fuelwood,  poles,  posts,  etc.),  and  the  remain- 
der was  mainly  logging  residues  in  the  form  of 
unused  portions  of  trees  cut  or  killed  in 
logging.  A  small  volume  also  resulted  from 
thinnings,  clearing  for  right-of-way  construc- 
tion, and  changes  in  land  use. 

Distribution  of  removals  from  growing 
stock  by  ownership  classes  was  as  follows: 

Percent 
National  Forest  82 

Other  public  2 

Private  16 

Volume  cut  from  growing  stock  for  timber 
products,  together  with  logging  residues, 
amounted  to  1.2  percent  of  the  1.1  billion 
cubic  feet  of  growing  stock  inventory. 
Although  this  is  less  than  the  average  for  the 
United  States  (1.6  percent),  it  is  higher  than 
the  average  for  any  of  the  individual  Moun- 
tain States  or  the  average  of  0.7  percent  for 
the  Mountain  States  area  (Wilson  and  Spencer 
1967). 

The  total  output  of  timber  products  from 
all  forest  lands  in  1962  amounted  to  14.5 
million  cubic  feet.^  About  95  percent  of  this 
was  roundwood  products,  the  remainder  was 
pulp  chips  and  other  plant  byproducts.  A 
little  more  than  90  percent  of  the  roundwood 
products  came  from  growing  stock  trees,  the 
remainder  from  rough,  rotten,  and  dead  trees 
on  commercial  forests  and  from  trees  on  lands 
not  classified  as  commercial  forest. 


Forty-two  million  board  feet  of  logs  for 
lumber  and  hardwood  veneer  and  41,000 
cords  of  pulpwood  made  up  more  than  70 
percent  of  the  total  products  output.  In  cubic 
measure,  the  output  by  various  products  was 
as  follows: 


Thousand  cubic  feet 

Saw  logs 

6,658 

Veneer  logs 

199 

Pulpwood 

3,564 

Piling 

10 

Poles 

570 

Posts 

833 

Fuelwood 

2,041 

Other 

605 

All  products 

14,480 

Except  for  pulpwood,  which  was  all 
shipped  to  mills  in  the  Lake  States,  the  great 
majority  of  the  volume  of  all  other  products 
was  cut  for  wood  processing  plants  located 
within  South  Dakota.  About  7  million  board 
feet  of  logs  were  shipped  to  Wyoming  but  this 
was  more  than  offset  by  8.5  million  board 
feet  brought  in  from  Wyoming. 


"vc^: 


Includes  material  removed  from  noncommercial  as  well 
as  commercial  forest  land,  and  from  nongrowing  stock  as  well 
as  growing  stock.  It  also  includes  plant  byproducts. 


The  largest  sawmill  in  South  Dakota  shown  here  is  at  Spearfish  and  is  owned  by  the  Homestake  Mining 
Company;  it  has  an  annual  capacity  of  about  17  million  board  feet.  About  one-half  of  the  production  is 
lumber;  the  remainder  is  mine  timbers,  snow  fence  lathe,  and  chips.  The  company's  substantial  timber 
holdings  in  the  Black  Hills  are  under  forward-looking  management  for  sustained  yields. 


TRENDS  IN  SUPPLY  AND  USE 


The  importance  of  South  Dakota's  forests 
as  well  as  timber  products  to  the  State  and 
other  Midwest  areas  has  resulted  in  many 
changes  in  the  timber  situation  over  the  years. 
These  changes  appear  particularly  great  in 
comparison  with  many  other  States  in  the 
midcontinent  area,  especially  in  relation  to 
the  Rocky  Mountain  area. 

Although  forest  area  has  been  somewhat 
reduced  since  1935  because  of  impingement 
by  other  land  uses,  the  supply  situation  has 
been  greatly  improved.  Timber  volumes, 
growth,  and  product  harvest  have  all  increased 
substantially  over  the  last  few  decades.  Most 
of  this  improvement  results  from  more 
intensive  protection  and  management  of  the 
State's  major  timber  resource  —  the  ponder- 
osa  pine  lands.  Establishment  of  the  Black 
Hills  National  Forest  in  1897  was  a  significant 
landmark  in  getting  forests  in  this  area  under 
scientific  management.  In  fact,  the  first 
regulated  cutting  on  National  Forests  any- 
where in  the  country  began  on  the  Black  Hills 
National  Forest  a  year  after  it  was  established. 
Now,  with  the  holdings  of  the  Homestake 
Mining  Company  and  the  State  of  South 
Dakota  under  management  similar  to  that  of 
the  National  Forests,  essentially  all  the  forests 
of  the  Black  Hills  are  managed  with  the 
objective  of  a  high  level  of  sustained  yield. 

During  the  period  1935-62,  the  area  of 
commercial  forest  dropped  from  1,674,600  to 
1,534,000  acres -a  decrease  of  140,600 
acres.'  This  reduction  occurred  largely  in 
eastern  South  Dakota  because  of  flooding  of 
wooded  areas  by  reservoirs  along  the  Missouri 
River  and  adjacent  portions  of  tributaries. 
However,  some  reduction  has  occurred 
throughout  the  State  because  of  changes  in 
land  use  and  right-of-way  clearing. 

Growing  stock  inventory  increased  from 
720    million    cubic    feet   in   1935   to    1,085 

"^Estimates  for  1 935  used  for  comparisons  in  this  report 
have  been  adjusted  as  much  as  possible  in  light  of  changes  in 
inventory  and  utilization  standards  between  inventories. 


million  cubic  feet  in  1962  —  roughly  50 
percent.  Savrtimber  inventory  remained  about 
the  same.  Decreases  of  43  percent  in  both 
cubic-  and  board-foot  volumes  in  the  eastern 
part  of  the  State  were  more  than  offset  by 
increases  in  the  western  part  of  the 
State  —  particularly  in  cubic  volume,  which 
increased  77  percent.  For  the  State,  the 
volume  of  hardwood  growing  stock  decreased 
nearly  50  percent  while  that  of  softwood 
increased  77   percent. 

The  flooding  of  timber  areas  not  only 
caused  substantial  reduction  in  forest  area, 
but  it  also  was  undoubtedly  the  major  reason 
for  the  drop  in  timber  volumes  in  the  eastern 
part  of  the  State. 

Droughts  since  1930  have  also  affected 
timberlands,  particularly  in  the  eastern  part  of 
the  State.  Although  the  1950's  were  dry,  the 
most  severe  period  was  the  1930's  when 
average  precipitation  in  9  out  of  the  10  years 
was  below  the  18-inch  annual  average  for  the 
period  1930-62.  Mortality,  as  a  result  of 
drought,  was  undoubtedly  a  factor  in 
reducing  inventory  in  eastern  South  Dakota, 
and  in  limiting  the  amount  of  net  growth. 
However,  despite  the  depressing  effect  of 
drought  a  substantial  increase  in  net  annual 
growth  undoubtedly  occurred.  Reliable  data 
are  not  available  for  the  amount  of  net 
growth  in  1935,  but  evidence  suggests  that 
net  gto-wih  for  the  State  in  1962  (30  million 
cubic  feet)  was  in  the  neighborhood  of  2.9 
times  the  amount  in  1935. 

Although  the  volume  of  timber  cut  from 
growing  stock  in  the  course  of  harvesting  only 
increased  from  12  million  cubic  feet  in  1935 
to  13  million  in  1962,  significant  changes 
have  occurred  within  the  timber  industry.  In 
1935  only  about  45  percent  of  the  timber  cut 
from  growing  stock  came  from  National 
Forest  lands;  in  1962  it  amounted  to  82 
percent.  The  product  mix  also  changed  to  an 
important  degree  between  1935  and  1962. 
The  following  tabulation  indicates  the  break- 


down  of  cubic-foot  volume  of  products  from 
all  sources  for  the  2  years. 


1935^ 

Percent 

1962 

Percen 

Saw  logs 

57.5 

Saw  logs^ 

47.4 

Fuelwood 

40.2 

Fuelwood 

14.1 

Posts 

2.3 

Pulpwood 

24.6 

Other 

13.9 

Estimates  of  product  volumes  given  in  the  1 936  report 
(Ware)  are  actually  based  on  averages  of  amiual  estimates  for 
the  period  1 924-34:  it  is  assumed  here  that  these  averages  can 
be  used  for  1935. 

2 

Includes  a  small  volume  of  hardwood  veneer  logs. 

Production  of  pulp  chips  from  residues  of 
saw  log  production  has  become  a  significant 
factor  in  pulpwood  production.  In  1962  pulp 
chips  comprised  about  one-seventh  of  the 
pulpwood  output.  A  decrease  in  the  number 
of  active  sawmills,  from  68  in  1935  to  29  in 
1962,  is  another  noteworthy  change. 

There  are  indications  that  both  timber 
supply  and  use  have  increased  since  1952. 
Statistics  for  1962,  as  well  as  subsequent  data 
on  timber  use,  permit  us  to  project  data  as  a 
basis  for  determining  current  trends.  These 
data  indicate,  for  example,  that  between  1953 


and  1968  the  volume  of  growing  stock  has 
gone  up  22  percent  —  from  0.96  to  1.17 
billion  cubic  feet,  even  though  the  area  of 
commercial  forest  land  has  decreased  slightly 
(from  1.63  to  1.53  million  acres).  Sawtimber 
volume  has  increased  16  percent. 

During  the  period  1952-67,  timber  remov- 
als fluctuated  sharply  within  short  periods. 
Substantial  year-to-year  changes  are  possible 
in  practically  all  of  the  elements  of 
removals  —  clearings  for  changes  in  land  use, 
reservoir  and  right-of-way  construction, 
timber  cut  for  commercial  use  and  cata- 
strophic losses  from  fires  and  insects. 
However,  removals  of  growing  stock  increased 
21  percent  during  this  period.  The  trend  for 
timber  harvesting  alone  was  greater  —  about 
54  percent,  or  from  8.9  million  to  13.7 
million  cubic  feet.  This  represents  an  average 
annual  increase  of  nearly  3  percent.  The 
increase  since  1952  reflects  much  heavier 
cutting  on  National  Forest  lands,  which 
contributed  about  85  percent  of  the  State's 
cut  during  this  period.  The  trend  in  cut  from 
other  lands  has  been  downward. 


FUTURE  OPPORTUNITIES 


Although  in  some  respects  South  Dakota's 
timberlands  do  not  measure  up  to  those  in 
much  of  the  rest  of  the  country,  this  does  not 
mean  that  there  are  not  big  opportunities  to  in- 
crease supply  and  use.  The  potential  growth  ca- 
pacity of  South  Dakota's  forests  is  relatively 
low  —  only  about  8  percent  of  the  commercial 
forest  area  has  a  potential  of  more  than  50 
cubic  feet  per  acre  per  year.  This  compares 
with  roughly  45  percent  for  the  Mountain 
States  and  77  percent  for  the  United  States.  De- 
spite this  handicap,  South  Dakota  has  some  of 
the  most  intensively  used  and  managed  forest 
land  in  the  United  States.  The  State  is  outstand- 
ing in  the  West  in  terms  of  the  accessibility  of 
its  timber  stands  and  in  the  high  level  of  man- 
agement that  has  been  practiced  for  a  long 
time  in  these  stands.  Proximity  to  midwest 
markets  of  forests  that  are  predominantly  of  a 
desirable  lumber  species  (ponderosa  pine)  is  a 
primary  reason  for  the  State's  long  history  of 


good  management.  Still,  South  Dakota  is  uti- 
lizing considerably  less  than  one-third  of  its 
growth  potential.  Therefore,  it  seems  perfectly 
realistic  that  forestry  could  be  accelerated  in 
the  State  and  the  contribution  of  timber  to  the 
economy  greatly  enhanced. 

Preliminary  estimates  indicate  that  16 
million  cubic  feet  were  cut  from  commercial 
forest  lands  in  1966.  This  amounted  to  an 
average  of  10.4  cubic  feet  per  acre.  Although 
the  cut  per  acre  from  commercial  lands  on 
National  Forests  was  somewhat  higher  —  13.7 
cubic  feet  —  it  was  still  slightly  less  than  half 
the  cut  the  Forest  Service  considered 
technically  allowable.  In  other  words,  the 
supply  of  National  Forest  timber,  particularly 
small  roundwood,  was  more  than  double  the 
volume  that  could  be  marketed. 

Considerable  discretion  is  necessary  in 
using  comparisons  of  cut  with  growth.  Such 
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comparisons  are  not  particularly  useful  until 
management  and  harvesting  have  resulted  in  a 
forest  that  has  the  age-class  distribution, 
stocking,  etc.,  necessary  for  a  high  level  of 
sustained  yields.  Thus,  while  the  fact  that 
present  cut  is  only  52  percent  of  growth  is 
not  particularly  significant,  the  future  rela- 
tionship will  be  important.  Growth  in  relation 
to  cut  must  be  considered  in  making 
projections  and  estimating  potential  yields.  In 
fact,  one  of  the  assumptions  used  in  this 
report  to  project  growth,  cut,  and  inventory 
to  1992  is  that  growth  and  cut  of  growing 
stock  will  be  approximately  equal  at  this 
time.  On  the  basis  of  this  and  other 
assumptions,*  projections  (dash  lines  in  chart 
below)  indicate  that  by  1992  forests  in  the 
State  will  be  yielding  40  million  cubic  feet 
from  growing  stock  a  year.  Included  in  this  is 
138  million  board  feet  of  sawtimber.  These 
yields  would  be  equivalent  to  26  cubic  feet 
per  acre  including  91  board  feet  per  acre. 

Both  growth  and  cut  are  expected  to  con- 
tinue to  rise  beyond  1992,  and  the  annual  yield 
eventually  could  reach  a  level  of  at  least  36 
cubic  feet  per  acre.  This  is  the  estimated  poten- 
tial from  fully  stocked  natural  stands.  Yields 
could  be  higher  than  this  if  thinning  and  other 
intensive  management  practices  are  used. 

The  extent  that  timber  yields  increase  in 
the  years  ahead  depends  on  many  factors  that 


Assumptions    used   in    projections   are    indicated   as  a 
footnote  to  Appendix  table  28. 


affect  both  supply  and  demand.  Larger  and 
more  varied  markets,  vigorous  programs  of 
timber  management  and  protection,  and  more 
detailed  inventories  are  some  of  the  important 
developments  that  are  essential  to  minimizing 
the  delay  in  realization  of  the  State's  timber 
potential.  These  factors  are  discussed  briefly 
on  the  following  pages. 

Markets  are  a  key  consideration  in  future 
development.  As  indicated  earlier,  timber 
harvesting  increased  at  an  average  annual  rate 
of  3  percent  between  1952  and  1967. 
Continuation  at  this  level  is  essential  for 
attaining  projected  yields  on  a  sustainable 
basis  by  1992. 

A  more  diversified  market  is  an  important 
objective.  Over  the  years,  the  saw  log  harvest 
for  lumber  has  been  the  mainstay  of  South 
Dakota's  timber  economy.  Although  the 
annual  harvest  of  saw  logs  is  stUl  increasing, 
the  volume  is  a  declining  percentage  of  the 
total  cut.  As  indicated  by  the  chart  on  page 
12,  pulpwood  and  other  products  assumed 
much  greater  importance  between  1952  and 
1966.  This  is  a  significantly  favorable  trend. 
An  increase  in  markets  for  small  roundwood 
enhances  opportunities  to  make  commercial 
thinnings  (which  will  accelerate  growth  of  the 
remaining  trees)  and  to  utilize  material  that 
otherwise  would  be  logging  or  sawmill  resi- 
dues. 

Probably  the  greatest  opportunities  for 
diversifying    and    increasing    the    harvest    of 


40 


GROWTH,  CUT,  AND  INVENTORY,  1952-1992 


m    0.5 


-'tnventorV 


1952  1962  1972  1982  1992 


1952  1962  1972  1982  1992 


11 


90 
80 
70 
60 
50 
40 
30 
20 
10 
0 


PERCENT  OF  TIMBER  CUT 
BY  PRODUCTS 
1952,  1962,  1966 


1952 


■'iri' 

TT^ 

m 

0) 

1966 


1966 


Sawlogs 


Other 


products  lie  in  pulpwood  —  and  possibly 
veneer  logs.  The  estimate  of  54,000  cords  of 
round  pulpwood  shipped  to  Lake  States'  mills 
in  1966  represents  about  28  percent  of  the 
total  output  of  roundwood.  At  least  3  times 
this  volume  could  probably  be  harvested  on  a 
sustainable  annual  basis.  In  addition  to 
roundwood,  a  substantial  volume  of  pulp 
material  is  produced  as  a  byproduct  of 
sawmills  —  0.8  million  cubic  feet  (roughly 
11,300  cords)  of  chips  were  shipped  to  Lake 
States'  mills  in  1966.  Opportunities  for 
increasing  production  of  both  roundwood  and 
chips  would  be  greatly  enhanced  if  there  were 
a  closer  pulpmill.  The  several  studies  that  have 
been  made  of  pulpwood  supplies  available  in 
South  Dakota  and  adjacent  areas  (Drake 
1953;  Fechner  1956;  Chicago  and  North- 
western Railway  Company  1964)  indicate 
that  the  annual  pulp  harvest  could  be 
substantially  greater  than  present  harvests. 
However,  these  studies  do  not  indicate  that 
the  combination  of  water  and  wood  supplies 
is  adequate  for  more  than  a  small  chemical 
mill  —  about  200  tons  per  day. 

Veneer    and    plywood    production    offers 
another  possibility  for  greater  diversification 


of  South  Dakota's  timber  industry.  Encour- 
agement is  lent  to  this  possibility  by  the 
economic  success  in  other  parts  of  the 
country  of  peeling  small  logs  similar  to 
ponderosa  pine  logs  harvested  in  the  Black 
Hills.  A  study  is  currently  being  conducted  by 
the  Rocky  Mountain.  Forest  and  Range 
Experiment  Station  to  assess  plywood  pro- 
duction and  marketing  opportunities  and 
related  resource  requirements. 

Implicit  in  achieving  an  increasing  timber 
harvest  is  intensified  management.  Manage- 
ment goals  necessary  to  provide  sustainable 
increasing  yields  include  attainment  of  a 
better  distribution  of  age  classes  of  timber 
stands,  more  commercial  thinnings  to  improve 
growth,  and  more  effective  protection  by 
earlier  removal  of  decadent  and  slow  growing 
trees  susceptible  to  insects  and  disease.  Other 
requirements  include  prompt  success  in 
regeneration  of  cut  or  burned  areas,  as  well  as 
a  larger  program  of  precommercial  thinning  of 
overstocked  stands.  More  intensive  inventories 
on  an  acre-by-acre  basis  are  necessary  to 
determine  stand  conditions  with  respect  to 
stocking,  age,  tree  quality,  etc.,  as  well  as  to 
establish  priorities  of  cutting  or  other 
management  needs. 

In  new  inventories  in  western  South 
Dakota  it  is  especially  important  to  obtain 
more  useful  estimates  of  stand  stocking  than 
are  presently  available.  As  described  in  the 
Appendix,  percentage  of  crown  closure  was 
used  in  the  latest  survey  of  western  South 
Dakota  as  a  measure  of  stocking.  Estimates  of 
stocking  by  this  technique  are  not  sufficiently 
indicative  of  thinning  and  other  management 
treatments  needed  to  meet  current  objectives 
with  respect  to  tree  growth  and  product 
yields.  Usually,  stands  with  complete  crown 
closure  (100  percent  stocked  by  the  crown- 
closure  criterion)  have  substantially  more 
trees  per  acre  than  desirable  under  good 
management. 

Considerable  differences  exist  among  the 
many  owners  of  commercial  forest  land  with 
respect  to  technical  competence  and  eco- 
nomic judgment  necessary  to  maximize 
timber  yields  on  a  sustainable  basis.  Owners 
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Ponderosa  pine  pulpwood  is  shown  being  loaded  here  for  rail  shipment.  About  54,000  cords  of  roundwood 
and  11,300  cords  of  chips  from  sawmill  residues  were  produced  in  South  Dakota  in  1966;  the  entire  volume 
was  shipped  to  mills  in  the  Lake  States.  Commercial  thinnings  in  ponderosa  pine  provide  small  roundwood 
suitable  for  posts  as  well  as  pulp. 
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A  mechanical  tree  planter  is  shown  being  used 
to  plant  ponderosa  pine  seedlings  on  the  Black 
Hills  National  Forest.  Tree  planting  and  seeding 
for  timber  production,  and  planting  for  wind- 
barriers  continue  to  be  important  programs  in 
South  Dakota.  In  1966,  for  example,  11,422 
acres  were  planted  or  seeded  —  almost  80  per- 
cent for  windbarriers,  the  remainder  for  timber 
production.  Planting  and  seeding  for  timber 
production  was  done  mainly  on  National  Forest 
lands,  whereas  about  80  percent  of  the  wind- 
barrier  planting  was  done  on  private  holdings. 
Artificial  reforestation  on  National  Forest  lands 
is  usually  limited  to  burned  areas  where  the 
seed  source  has  been  destroyed.  Most  of  the 
remaining  plantable  area  must  be  cleared  of 
brush  and  aspen. 
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Precommercial  thinning  of  ponderosa 
pine  such  as  shown  at  left  is  a  common 
practice  on  the  Black  Hills  National  For- 
est. Gasoline-powered  saws  are  being  used 
by  this  crew.  During  the  period  1963-67, 
an  average  of  nearly  5,800  acres  a  year 
was  thinned  on  National  Forest  lands  in 
South  Dakota. 


of  large  holdings  —  public  and  private  —  have 
this  competence.  However,  this  is  not  true  of 
most  small  private  owners.  Private  ownership 
of  commercial  forest  land  amounts  to 
430,000  acres,  or  about  28  percent  of  the 
commercial  forest  land  in  the  State.  Of  the 
privately  owned  lands,  86  percent  or  368,000 
acres  are  in  the  hands  of  farmers.  Consid- 
erable technical  aid  has  been  provided  small 
owners  in  the  past,  particularly  in  shelterbelt 
planting  and  utilization  practices.  Although 
some  small  owners  do  not  consider  timber 
production  a  primary  objective  in  managing 
their  forest  land,  many  would  like  to 
substantially  increase  yields.  What  assistance 
is  available  for  these  owners? 


Small  owners  can  seek  help  from  a  number 
of  sources  —  both  private  and  public.  Services 
of  consulting  foresters  are  available.  Another 
private  source  is  American  Forest  Products 
Industries,  Inc.,  which  offers  technical  advice 
as  part  of  its  tree  farm  program.  In  mid-1968, 
this  organization  listed  265  tree  farms 
embracing  45,069  acres  in  South  Dakota. 
Sources  of  public  assistance  include  the  office 
of  the  South  Dakota  State  Forester,  the 
Rocky  Mountain  Region  of  the  Forest 
Service,  and  the  Soil  Conservation  Service. 
The  State  Forester  and  U.  S.  D.  A.  Forest 
Service  recently  expanded  their  services  by 
adding  utilization  and  marketing  specialists  to 
their  staffs. 
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APPENOiX 

TERMINOLOGY 


Land  and  Forest  Area 

Land  area.  —  Dry  land  and  land  tempo- 
rarily or  partially  covered  by  water,  such  as 
marshes,  swamps,  and  river  flood  plains; 
streams,  sloughs,  estuaries,  and  canals  less 
than  one-eighth  of  a  statute  mile  in  width; 
and  lakes,  reservoirs,  and  ponds  less  than  40 
acres  in  area.  These  figures  are  from  the  U.S. 
Bureau  of  the  Census,  Water  Area  of  the 
United  States,  1960. 

Forest  land.  —  Land  at  least  10  percent 
stocked  by  forest  trees  of  any  size,  or  former- 
ly having  such  tree  cover,  and  not  currently 
developed  for  nonforest  use.  Includes  affor- 
ested areas  and  roadside,  streamside,  and 
shelterbelt  strips  of  timber  that  have  a  crown 
width  of  at  least  120  feet.  Unimproved  roads 
and  trails,  streams,  and  clearings  within  forest 
areas  classed  as  forest  are  included  if  less  than 
120  feet  in  width. 

Commercial  forest  land.  —  Forest  land  that 
is  producing  or  is  capable  of  producing  crops 
of  industrial  wood  and  that  is  not  withdrawn 
from  timber  utilization  by  statute  or  adminis- 
trative regulation.  Includes  areas  suitable  for 
management  to  grow  crops  of  industrial 
wood;  such  areas  generally  have  a  site  quality 
capable  of  producing  in  excess  of  20  cubic 
feet  per  acre  of  annual  growth.  This  includes 
both  accessible  and  inaccessible  areas  and 
both  operable  as  well  as  currently  inoperable 
areas. 

Noncommercial  forest  land.  —  Unpro- 
ductive forest  land  incapable  of  yielding  crops 
of  industrial  wood  because  of  adverse  site 
conditions,  and  productive  forest  land  with- 
drawn from  commercial  timber  use  through 
statute  or  administrative  regulation. 

Nonforest  land.  —  Land  that  has  never  sup- 
ported forests  and  lands  formerly  forested 
where  forest  use  is  precluded  by  development 


for  "nonforest"  uses,  such  as  crops,  improved 
pasture,  residential  areas,  and  city  parks.  Also 
includes  improved  roads  and  adjoining  right- 
of-way,  powerline  clearings,  and  certain  areas 
of  water  classified  by  the  U.  S.  Bureau  of 
Census  as  land.  Includes  unimproved  roads, 
streams,  canals,  and  nonforest  strips  in  forest 
areas  that  are  more  than  120  feet  wide. 

Ownership  Classes 

National  Forest  lands.  —  Federal  lands  that 
have  been  designated  by  Executive  Order  or 
statute  as  National  Forests. 

Other  federal  lands.  —  Federal  lands  other 
than  National  Forests,  including  lands  admin- 
istered by  the  U.  S.  Bureau  of  Land  Manage- 
ment, National  Park  Service,  and  other  federal 
agencies.  This  includes  lands  held  or  managed 
for  Indians. 

State  lands.  —  Lands  owned  by  State  or 
leased  for  more  than  50  years. 

Farmer-owned  lands.  —  Lands  owned  by  op- 
erators of  farms.  A  farm  is  defined  as  a  unit  of 
10  or  more  acres  from  which  the  sale  of  agricul- 
tural products  totaled  $50  or  more  annually,  or 
a  place  operated  as  a  unit  of  less  than  10  acres 
from  which  the  sale  of  agricultural  products  to- 
taled $250  or  more  during  the  previous  year. 

Miscellaneous  private  lands.  —  Privately 
owned  lands  other  than  farmer-owned. 

Forest  Types 

Forest  land  is  classified  into  types  on  the 
basis  of  tree  species:  the  type  name  is  that  of 
the  predominant  species,  or  group  of  species. 
Predominancy  of  species  is  based  on  some- 
what different  standards  in  western  and  east- 


Definitions  of  some  terms  changed  between  the  time  of 
the  survey  of  western  South  Dakota  (1 960)  and  that  of  eastern 
South  Dakota  (1965).  Both  definitions  are  shown  for  items 
where  changes  were  most  significant. 
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em  South  Dakota.  In  both  parts  of  the  State, 
cull  trees  as  well  as  growing  stock  trees  were 
included:  (1)  in  western  South  Dakota,  the 
predominant  species  is  the  one  that  has  a 
plurality  of  gross  cubic  volume  in  the  case  of 
poletimber  and  sawtimber  stands,  or  number 
of  stems  in  sapling  and  seedUng  stands;  (2)  in 
eastern  South  Dakota,  the  predominant 
species  is  based  on  majority  of  stocking  (see 
Stocking).  Following  are  types  that  occur  in 
the  State: 


Ponderosa  pine. 
inates. 


Ponderosa  pine  predom- 


Oak-hickory.  —  This  is  a  general  type.  In 
South  Dakota,  this  type  may  be  broken 
down  into  two  subtypes  on  the  basis  of  pre- 
dominance of  one  or  more  of  several  species: 

a.  Oak-hickory.  —  Upland  oaks  predom- 
inate. 

b.  Elm-ash-locust.  —  Upland  growing  elm 
or  ash,  singly  or  in  combination,  predominate. 

Elm-ash-cottonwood.  —  This  is  a  general 
type.  In  South  Dakota,  this  type  may  be 
broken  down  into  four  subtypes  on  the  basis 
of  predominance  of  species  and  topographic 
location  (upland  or  lowland). 

a.  Elm-ash-cottonwood.  —Predominant 
species  are  elm,  ash,  cottonwood,  and  willow, 
usually  in  combination,  with  occurrence  on 
lowland  sites. 

b.  Co^fonu^ood.  —  Cottonwood  predom- 
inates. 

c.  Willow.  —  Willow  predominates. 

d.  Lowland  plains  hardwoods.  —  Black 
walnut,  hackberry,  bur  oak,  and  boxelder 
predominate  (either  singly  or  in  combina- 
tion). These  occur  in  coves  or  bottom  lands. 

White  spruce.  —  White  spruce  predomi- 
nates. 

Pinyon-juniper.  —Juniper  predominates. 
This  type  is  always  classed  as  noncommercial 
forest. 

Chaparral.  —  Brush  and  scrub  hardwoods 
predominate;  the  crown  canopy  at  maturity 
covers  more  than  50  percent  of  the  ground. 
This  type  is  always  classed  as  noncommercial 
forest. 


Stocking 

Stocking  is  a  measure  of  the  degree  to 
which  growing  space  is  effectively  utilized  by 
live  trees.  In  the  inventory  of  western  South 
Dakota,  stocking  was  determined  from  aerial 
photographs  and  rated  on  the  basis  of  the  per- 
centage of  available  space  occupied  by  tree 
crowns.'  '  In  the  inventory  of  eastern  South 
Dakota,  stocking  was  rated  on  the  basis  of 
field  measurements  of  number,  size,  and 
spacing  of  trees.  When  related  to  a  stocking 
standard  corresponding  to  full  utilization  of 
the  growth  potential  of  the  land,  these  indi- 
cated the  degree  or  percentage  of  stocking. 

Stands  have  been  classified  as  follows: 

Well-stocked  stands  (70  percent  or  more 
stocked);  medium-stocked  stands  (40  to  70 
percent  stocked);  poorly  stocked  stands  (10 
to  40  percent  stocked);  and  nonstocked  area 
(less  than  10  percent  stocked). 

Stand-size  Classes 

Sawtimber  stands.  —  Stands  at  least  10  per- 
cent stocked  with  growing  stock  trees  having 
(1)  in  western  South  Dakota,  a  minimum  net 
volume  per  acre  of  1,500  board  feet  (Inter- 
national 14-inch  rule)  in  sawtimber  trees;  (2) 
in  eastern  South  Dakota,  one-half  or  more  of 
the  total  stocking  in  sawtimber  and  pole- 
timber  trees  and  with  sawtimber  stocking  at 
least  equal  to  poletimber  stocking. 

Old-growth  sawtimber.  —  A  sawtimber 
stand  in  which  the  majority  of  the  net  board- 
foot  volume  is  in  sawtimber  trees  21.0  inches 
d.b.h.  and  larger. 

Young-growth  sawtimber.  —  A  sawtim- 
ber stand  in  which  the  majority  of  the  net 
board-foot  volume  is  in  sawtimber  trees  less 
than  20.9  inches  d.b.h. 

Poletimber  stands.  —  Stands  that  (1)  are  at 
least  10  percent  stocked  with  growing  stock 
trees;  (2)  fail  to  meet  sawtimber  stand  specifi- 
cations;  and   (3)    have  at  least  one-half  the 


^ '  A  [though  used  to  rate  stocking  in  western  South  Dakota, 
percentage  of  available  space  occupied  by  tree  crowns  is  not 
generally  considered  a  reliable  indication  of  the  need  for  thin- 
ning and  other  management  measures. 
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total  stocking  in  poletimber  and  larger  trees 
and  with  poletimber  stocking  exceeding  that 
of  sawtimber. 

Sapling-seedling  stands.  —Stands  that  (1) 
are  at  least  10  percent  stocked  with  growing 
stock  trees;  (2)  fail  to  meet  sawtimber  or 
poletimber  stand  specifications;  and  (3)  have 
more  than  one-half  of  the  total  stocking  in 
sapling  and/or  seedlings. 

Nonstocked  stands.  —  Commercial  forest 
land  less  than  10  percent  stocked  with 
growing  stock  trees. 

Site  Classes 

A  classification  of  forest  land  in  terms  of 
inherent  capacity  to  grow  crops  of  industrial 
wood  in  fully  stocked  natural  stands. 

Tree  Classification 

Growing  stock  trees.  —  Sawtimber  trees, 
poletimber  trees,  saplings  and  seedlings;  i.e., 
all  live  trees  except  rough  and  rotten  trees. 

Sawtimber  trees.  —  Live  trees  of  commer- 
cial species  containing  at  least  one  log 
(10-foot  in  western  South  Dakota  and  12-foot 
in  eastern  South  Dakota).  Softwoods  must  be 
at  least  9.0  inches  d.b.h.  and  hardwoods  at 
least  11.0  inches  d.b.h.  Maximum  permissible 
cull  is  two-thirds  of  the  board-foot  volume. 

Poletimber  trees.  —  Live  trees  of  commer- 
cial species  at  least  5.0  inches  d.b.h.  but 
smaller  than  sawtimber  size  and  of  good  form 
and  vigor. 

Sapling  and  seedling  trees.  —  Live  trees  of 
commercial  species  less  than  5.0  inches  d.b.h. 
and  having  form  and  quality  to  qualify  as 
potential  poletimber  trees. 

Rotten  trees.  —  Live  trees  of  commerciad 
species  that  will  not  now  or  in  the  future 
qualify  as  sawtimber  trees  because  of  dimen- 
sions —  diameter  and  minimum  size  specifica- 
tions for  saw  logs  and/or  will  not  meet  saw- 
timber tree  requirements  because  of  excessive 
defect,  primarily  due  to  rot;  i.e.,  when  more 
than  50  percent  of  the  cull  volume  is  attribut- 
able to  rot. 


Rough  trees.  —Live  trees  of  (1)  commer- 
cial species  that  will  not  now  or  in  the  future 
qualify  as  sawtimber  trees  because  of  dimen- 
sions —  diameter  and  minimum  size  specifica- 
tions for  saw  logs  and/or  will  not  meet  saw- 
timber tree  requirements  because  of  excessive 
defect,  primarily  due  to  roughness  or  poor 
form;  and  (2)  noncommercial  species. 

Timber  Volumes 

Growing  stock  volume.  —  Net  cubic-foot 
volume  of  sawtimber  trees  and  poletimber 
trees  above  1-foot  stump  to  a  minimum 
4.0-inch  top  (outside  bark)  or  to  the  point 
where  the  central  stem  breaks  into  limbs. 

Sawtimber  volume.  —  Net  volume  in  board 
feet  (International  V4-inch  rule)  of  the  saw  log 
portion  of  live  sawtimber  trees.  The  volume 
of  sawtimber  is  included  in  the  volume  of 
growing  stock. 

Saw  log  portion.  —  That  portion  of  the 
bole  of  sawtimber  trees  between  the  stump 
and  the  merchantable  top.  The  latter  varies 
from  5  to  10  inches  inside  bark  depending  on 
d.b.h.  and  whether  trees  are  softwoods  or 
hardwoods. 

Upper  stem  portion.  —  That  portion  of  the 
bole  of  sawtimber  trees  above  the  merchant- 
able top  to  a  minimum  top  diameter  of  4.0 
inches  (outside  bark)  or  to  the  point  where 
the  central  stem  breaks  into  limbs. 

Log  grade.  —  Sawtimber  volume  is  classi- 
fied as  to  quality  on  the  basis  of  log  grades. 
The  grades  are  defined  by  external  log  fea- 
tures, principally  by  the  occurrence  and 
characteristics  of  knots.  Hardwoods  are  classi- 
fied into  four  grades  in  accordance  with 
"Hardwood  Log  Grade  for  Standard  Lumber" 
issued  by  the  Forest  Products  Laboratory 
under  the  designation  D1737  in  1953  and 
standards  for  hardwood  tie  and  timber  logs. 
Softwood  logs  are  classified  into  four  grades, 
which  are  defined  as  follows: 

Grade  1  (select  logs)  are  essentially 
smooth  and  surface  clear,  except  that  in 
logs  16  inches  and  larger  in  diameter  a  few 
visible  knots  are  permitted,  provided  there 
are  no  more  than  one  large  knot,  or  two 
medium  or  small  knots,  or  four  pin  knots. 
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Knot  sizes  for  all  grades  are: 

Pin  knots  (0.5  inch  or  less) 

Small  knots  (0.5  to  0.75  inch) 

Medium  knots  (0.75  to  1.5  inches) 

Large  knots  (Larger  than  1.5  inches) 

Occasional  logs  having  a  greater  number 
of  knots  are  admitted  provided  these  knots 
may  be  boxed  in  an  area  not  exceeding 
one-third  the  area  of  one  face  or  an  equiv- 
alent area  of  two  faces. 

Grade  2  (shop  logs)  display  relatively 
few  knots  of  any  size,  which  are  so  spaced 
that  at  least  50  percent  of  the  surface  of 
the  log  is  in  smooth,  clear  areas,  the  size  of 
which  must  be  at  least  one-fourth  the  girth 
of  the  log  in  width  by  4  feet  or  more  in 
length. 

A  log  with  no  more  than  12  medium  or 
smaller  knots,  or  more  than  eight  large 
ones,  may  immediately  be  classed  as  grade 
2.  If  this  number  of  knots  is  exceeded,  the 
clear  area  basis  governs. 

Grade  3  (common  logs)  display  either 
(a)  pin,  small,  or  medium  knots  of  which 
80  percent  are  either  live  or  will  cut  out  red 
(intergrown)  beneath  the  slab,  or  (2)  16 
dead  knots  (an  average  of  four  per  face) 
averaging  medium  in  size. 

Grade  4  (low  common  logs)  display 
medium,  large,  and  very  large  live  and/or 
dead  knots  in  excess  of  the  numbers  per- 
mitted in  grades  2  and  3. 

Growth  and  Mortality 

Net  annual  growth  of  sawtimber  or  grow- 
ing stock.  —  The  annual  change  in  board-foot 
volume  of  sawtimber  and  of  cubic-foot 
volume  of  sawtimber  and  poletimber  com- 
bined. Net  annual  growth  is  the  resultant  of 
increment  in  net  volume  on  trees  that  sur- 
vived through  the  period  over  which  annual 


growth  was  averaged,  plus  the  ingrowth 
volume,  minus  the  volume  of  trees  that  either 
died  or  became  cull  during  the  period. 

Mortality  of  sawtimber  or  growing 
stock.  —  The  net  board-foot  volume  of  sound 
wood  in  live  sawtimber  trees  and  net  cubic- 
foot  volume  of  sawtimber  and  poletimber 
trees  combined  that  die  annually  from  natural 
causes.  These  causes  include  fire,  insects, 
disease,  other,  and  unknown.  The  "other" 
category  includes  death  due  to  animals  (other 
than  man),  weather,  and  suppression.  Death 
caused  by  logging  or  other  activities  of  man 
is  not  included. 

Removals 

Total  removals  from  growing  stock  and 
sawtimber.  —  The  net  cubic-foot  and  board- 
foot  volume  in  growing  stock  and  sawtimber 
trees,  respectively,  that  was  removed  from  the 
inventory  by  harvesting  including  logging 
residues;  by  cultural  operations,  such  as  tim- 
ber stand  improvement,  land  clearing;  or  by 
changes  in  land  use. 

Timber  products.  —  Roundwood  prod- 
ucts and  plant  byproducts.  Roundwood  prod- 
ucts include  material  cut  from  growing  stock 
on  commercial  forest  land;  from  other  sources, 
such  as  cull  trees,  salvable  dead  trees,  limbs, 
and  saplings;  and  from  trees  on  noncommer- 
cial and  nonforest  lands. 

Roundwood  products. —hogs,  poles, 
posts,  bolts,  or  other  round  sections  cut  from 
trees  for  industrial  or  consumer  uses. 

Logging  residues.  —  The  unused  portions 
of  trees  cut  or  killed  by  logging. 

Plant  byproducts.  —  Wood  products,  such 
as  pulp  chips  and  lathe,  obtained  incidental  to 
manufacture  of  primary  products. 

Plant  residues.  —  Wood  materials  from 
manufacturing  plants  not  utilized  for  some 
product.  Includes  slabs,  edgings,  trimmings, 
miscuts,  sawdust,  and  shavings. 
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Tree  Species 


The  following  includes  both  the  principal 
species  as  well  as  some  that  are  uncommon. 
Not  all  species  were  encountered  on  inventory 
sample  plots. 


Softwoods 


Ponderosa  pine 
Redcedar 
Western  juniper 
White  spruce 


Hardwoods 

Select  white  oaks 

Bur  oak 

Chinkapin  oak 

White  oak 
Select  red  oaks 

Northern  red  oak 

Shumard  oak 
Other  white  oaks 

Post  oak 
Other  red  oaks 

Black  oak 

Pin  oak 

Shingle  oak 
Hickory 

Bitternut  hickory 

Mockernut  hickory 

Pecan 

Pignut  hickory 

Shagbark  hickory 

Shellbark  hickory 
Hard  maple 

Black  maple 

Sugar  maple 
Soft  maple 

Boxelder 

Red  maple 

Silver  maple 
Ash 

Green  ash 
Cottonwood 
Basswood 

American  basswood 
Black  walnut 
Other  eastern  hardwoods 

American  elm 

Rock  elm 

Siberian  elm 


Pinus  ponderosa 
Juniperus  virginiana 
J.  occidentalis 
Picea  glauca  var.  densata 


Quercus  macrocarpa 
Q.  muehlenbergii 
Q.  alba 

Quercus  rubra 
Q.  Shumardii 

Quercus  stellata  var. 

stellata 

Quercus  velutina 
Q.  palustris 
Q.  imbricaria 

Carya  cordiformis 
C.  tomentosa 
C.  illinoensis 
C.  glabra 
C.  ovata 
C.  laciniosa 

Acer  nigrum 
A.  saccharum 

Acer  negundo 

A.  rubrum  var.  rubrum 

A.  saccharinum 

Fraxinus  pennsylvanica 
Populus  deltoides 

Tilia  americana 
Jaglans  nigra 

Ulmus  americana 
U.  thomasii 
U.  pumila 


Slippery  elm 
Hackberry 
Sycamore 
Black  willow 
Black  cherry 
Other  soft  hardwoods 

Kentucky  coffeetree 

Northern  catalpa 

Ohio  buckeye 

Quaking  aspen 

Red  mulberry 

River  birch 

White  mulberry 
Other  hard  hardwoods 

Black  locust 

Common  persimmon 

Flowering  dogwood 

Honey  locust 


U.  rubra 

Celtis  occidentalis 
Platanus  occidentalis 
Salix  nigra 
Prunus  serotina 

Gymnocladus  dioicus 
Catalpa  speciosa 
Aesculus  glabra 
Populus  tremuloides 
Moms  rubra 
Be  tula  nigra 
Morus  alba 

Robinia  pseudoacacia 
Diospyros  virginiana 
Cornus  florida 
Gleditsia  triacanthos 
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SURVEY  METHODS 
AND  RELIABILITY  OF  DATA 


Interpretation  of  aerial  photographs,  to- 
gether with  sample  measurements  of  trees  on 
the  ground,  provided  the  principal  source  of 
statistics  on  acreage,  volume,  growth,  and 
mortality  in  South  Dakota.  Although  this 
general  approach  was  used  throughout  the 
State,  the  evolution  in  many  techniques 
between  the  time  of  the  western  South 
Dakota  inventory  (1960)  and  that  of  the 
eastern  portion  of  the  State  (1965)  resulted  in 
certain  significant  differences  in  detailed 
methods. 

Even  within  western  South  Dakota, 
methods  varied.  All  lands  were  type-mapped 
within  the  boundaries  of  the  Black  Hills 
National  Forest  by  the  use  of  aerial  photo- 
graphs. These  maps  provided  a  basis  for 
estimating  acreage  by  ownerships,  land 
classes,  forest  types,  etc.  Trees  were  measured 
and  classified  on  137  locations  on  National 
Forest  lands  within  the  Black  Hills  National 
Forest.  These  locations,  which  had  originally 
been  established  in  1953-54,  were  remeasured 
to  estimate  volume,  growth,  and  mortality. 
Each  location  consisted  of  a  cluster  of  from 
one  to  four  rectangular  plots  within  each  of 
which  sample  size  varied  with  size  and  type  of 
trees;  sawtimber  trees  for  example  were 
measured  on  a  1/5-acre  area.  Standard 
measurements  and  classifications  were  made 
of  tree  diameters,  heights,  species,  etc. 

Lands  in  western  South  Dakota  outside  the 
Black  Hills  National  Forest  were  not  mapped 
but  were  sampled  using  a  systematic  grid  of 
points  on  aerial  photographs  to  estimate 
acreages.  A  large  number  of  points  was 
examined  to  classify  forest  and  nonforest 
lands  and  to  distinguish  commercial  forest 
from  noncommercial  forest.  The  874  points 
classified  as  commercial  forest  were  further 
interpreted  for  timber  type,  stand-size  class, 
etc.  From  these  874  points,  30  were  selected 
at  random  as  locations  for  field  measure- 
ments.  These  30  locations  were  established 


and  measured  in  the  same  manner  as  those  on 
the  Black  Hills  National  Forest. 

Eastern  South  Dakota  was  sampled  on 
photos  using  323,141  well-distributed  points. 
A  subsample  proportional  to  area  represented 
by  these  points  was  checked  at  217  forest  and 
80,336  nonforest  locations.  On  each  of  the 
217  forest  locations,  detailed  tree  measure- 
ments and  classifications  were  made  within  a 
1-acre  area. 

Estimates  of  timber  removals  are  based  on 
various  sources  of  information.  Volumes  of 
timber  products  and  mill  residues  were  ob- 
tained from  canvasses  of  almost  all  wood 
processing  plants.  These  canvasses  provided 
1962  information  for  western  South  Dakota 
and  1964  information  for  eastern  South 
Dakota.  Other  removals  resulting  from  changes 
in  land  use,  thinnings,  etc.,  could  not  be 
determined  by  surveys,  but  were  estimated 
on  the  basis  of  the  best  available  information. 

Forest  resource  statistics  are  subject  to 
both  human  and  sampling  errors.  The  amount 
of  human  error  cannot  be  measured,  but  is 
minimized  through  close  supervision  and 
adequate  training  of  employees,  and  through 
rechecking  of  all  phases  of  the  work.  Sam- 
pling errors  are  subject  to  the  laws  of  chance 
and  may  be  estimated  by  statistical  methods. 
These  errors  are  held  to  acceptable  levels  by 
adjusting  the  survey  design  and  sample  size. 
Chances  are  two  out  of  three  that  the  actual 
area  of  commercial  forest  is  within  ±1.16 
percent  of  the  estimated  area  (1,533,900 
acres).  Included  in  this  estimated  area  are  the 
1,098,000  acres  within  the  boundaries  of  the 
Black  Hills  National  Forest  which,  because  it 
was  completely  mapped,  is  considered  free  of 
sampling  error. 

The  sampling  error  for  growing  stock 
volume  (1,085  million  cubic  feet)  is  estimated 
at  ±5.19  percent,  and  for  timber  cut  during 
harvest  (13,289,000  cubic  feet)  at  ±3.2  per- 
cent. 
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TIMBER  STATISTICS 

Table  l.--Area  by  land  classes.  South  Dakota,  1962 

Land  class  |  Thousand  acres 

Forest  land: 

Commercial  1,534 

Productive  reserved  19 

Unproductive  180 

Total  forest  1,733 


Nonforest  land: 

Cropland-  17,424 

Pasture  and  range  26,584 

Otheri'  3,141 


Total  nonforest  47,149 


3/ 
Total  area-  48,882 


—  Source:   1959  Census  of  Agriculture. 

2  / 

—'Includes  swampland,  industrial  urban  areas, 

other  nonforest  land,  and  land  (366,000  acres)  classed 

as  water  by  Forest  Survey  standards,  but  defined 

by  the  U.S.  Bureau  of  Census  as  land. 

i'Source:   U.S„  Bureau  of  the  Census,  Land  and 

Water  Area  of  the  United  States,  1960. 


Table  2.--Area  of  commercial  forest  land, 
by  ownership  classes,  South  Dakota,  1962 


Ownership  class  [  Thousand  acres 

National  Forest  957 

Other  Federal: 

Bureau  of  Land  Management  7 

Indian  66 

Miscellaneous  Federal  9 


Total  other  Federal  82 


State  65 

County  and  municipal 

Forest  industryl.' 

Farmer-owned  368 

Miscellaneous  private:                      62 
2  / 
Individual—' 
?  / 
Corporate—'  •      ^JL. 


Total  miscellaneous  private   62 


All  ownerships  1 ,534 


1^/Forest  industry  has  been  combined  with  miscellaneous 

private  to  avoid  disclosure  of  holdings  of  an  individual 

owner . 

2/Not  available. 


22 


Table  3. --Area  of  commercial  forest  land,  by  stand  size  and  ownership  classes. 

South  Dakota.  1962 

(Thousand  acres) 


Stand  size  class 


All 
ownerships 


National 
Forest 


Other 
public 


Forest   , 
industry- 


Farmer  and 

miscellaneous 

private 


2/ 


Sawtimber  stands:— 
Old  growth 
Young  growth 


(3/) 
813 


569 


70 


1/ 


(3/) 
174 


Total  sawtimber 

813 

569 

70 

.. 

174 

Poletimber  stands 
Sapling  and  seedling 

stands 
Nonstocked  areas 

637 

65 

19 

343 

33 
12 

71 

6 
(3/) 

223 

26 

7 

All  classes 

1.534 

957 

147 



430 

—  Forest  industry  has  been  combined  with  farmer  and  miscellaneous  private 
to  avoid  disclosure  of  holdings  of  an  individual  owner. 

— '  Breakdown  by  old  and  young  growth  required  only  in  the  West;  all 
sawtimber  stands  in  the  East  are  included  in  young  growth. 

3/  Less  than  0.5  thousand  acres. 


Table  4 .--Area  of  commercial  forest  land,  by  stand- 
volume  and  ownership  classes,  South  Dakota,  1962 

(Thousand  acres) 


Stand  volume  per  acre— 


1/ 


All 
ownerships 


National 
Forest 


Other 
public 


Forest   , 
industry- 


Farmer  and 

miscellaneous 

private 


Less  than  1,500  board  feet 
1,500  to  5,000  board  feet 
More  than  5,000  board  feet 


751 

387 

86 

714 

511 

61 

69 

59 

-- 

2  78 

142 

10 


All  classes 


1,534 


95  7 


147 


430 


—  International  ^-inch  rule. 

^./Forest  industry  has  been  combined  with  farmer  and  miscellaneous  private  to  avoid 
disclosure  of  holdings  of  an  individual  owner. 
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Table  5 .--Area  of  commercial  forest  land,  by  stocking  classes  of  all  live  trees, 
and  by  stand-size  classes,  South  Dakota,  1962 

(Thousand  acres) 


Stocking  class 


All 
stands 


Sawt imber 
stands 


Pole timber 
stands 


Sapling 

and 

seedling 

stands 


Non- 
stocked 
stands 


70  percent  or  more 
40  to  70  percent 
10  to  40  percent 
Less  than  10  percent 


220 

12/ 

86 

7 

1,080 

602 

452 

26 

215 

84 

99 

32 

19 

-- 

-- 

-- 

19 


All  classes 


1,534 


813 


637 


65 


19 


Table  6. --Area  of  commercial  forest  land,  by  site  and  ovmershlp  classes. 

South  Dakota.  1962 

(Thousand  acres) 


Site  class 


All 
ownerships 


National 
Forest 


Other 
publ ic 


Forest  ^  . 
industry- 


Farmer  and 
miscellaneous 

privflfp 


50  to  85  cu.  ft. 
20  to  50  cu.  ft. 


116 
1,418 


63 

894 


12 

135 


41 

389 


All  classes 


1.534 


957 


147 


430 


—  Forest  industry  has  been  combined  with  farmer  and  miscellaneous  private 
to  avoid  disclosure  of  holdings  of  an  individual  owner. 
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Table  7. --Area  of  commercial  forest  land,  by  forest 
types  and  ownership  classes.  South  Dakota,  1962 

(Thousand  acres) 


Forest  type 


All 
ownerships 


Public 
ownerships 


Private 
ownerships 


Softwoods : 


Ponderosa  pine 
White  spruce 

1,330 

23 

1,047 

21 

283 

2 

Total  softwood  types 

1,353 

1  ,068 

285 

Hardwoods : 

Oak-hickory 

Elm-ash-locust 

Willow 

Lowland  plains  hardwoods 

Elm-ash-cottonwood 

Cottonwood 

Total  hardwood  types 

All  types 


8 
36 

7 
23 
64 
43 


181 


1,534 


4 

4 

2 

34 

1 

6 

2 

21 

21 

43 

6 

37 

36 


1,104 


145 


430 


Table  8. --Area  of  noncommercial  forest  land, 
by  forest  types,  South  Dakota,  1962 

(Thousand  acres) 


Type 


All 
areas 


Productive 
reserved  areas 


Unproductive 


Ponderosa  pine 

White  spruce 

Lowland  plains  mixed  hardwoods 

Elm-ash-cottonwood 

Cottonwood 

Other  hardwoods  (unclassified) 

Chaparral 

Pinyon- juniper 

All  types 


22 

19 

1/) 

(1/) 

6 

-- 

20 

-- 

3 

— 

71 

-- 

3 

-- 

74 

-- 

199 


19 


6 
20 

3 
71 

3 

74 


180 


~  Less  Chan  0.5  thousand  acres. 
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Table  10 .--Net  volume  of  timber  on  commerlcal  forest  land,  by  class 
of  timber,  and  softwoods  and  hardwoods.  South  Dakota,  1962 

(Million  cubic  feet) 


Class  of  timber 


All  species  [    Softwoods  '  Hardwoods 


Sawtimber  trees: 

Saw-log  portion 
Upper-stem  portion 

Total  sawtimber 

Poletifflber  trees 

All  growing-stock  trees 

Rough  trees 
Rotten  trees 
Salvable  dead  trees 

Total,  all  timber 


666 

74 


10 

21 

6 


1,122 


626 
67 


1.017 


40 

7 


740 

693 

47 

345 

314 

31 

1,085 

1,007 

78 

9 
18 


105 


Table  11. --Net  volume  of  growing  stock  and  sawtimber  on  coimnercial  forest  land, 
by  ownership  classes,  and  softwoods  and  hardwoods,  South  Dakota,  1962 


Ownership 
class 


Growing  stock 
(Million  cubic  feet) 


All 
species: 


' Softwoods'  Hardwoods 


Sawtimber 


(Million  board  feet)— 


1/ 


All 
species: 


'  Softwoods ' Hardwoods 


National  Forest 
Other  public 
Farmer  and  miscel- 


laneous private- 


All  ownerships 


4/ 


781 
76 

228 


781 
62 

164 


(2/)     2,687    2,687'     (3/) 
14       253      219      34 


64 


776 


563 


213 


1,085 


1,007 


78 


3,716 


3,469 


247 


—  International   ^-inch   rule. 

2/ 

—  Less  than  0.5  million  cubic  feet. 

3/ 

—  Less  than  0.5  million  board  feet. 

4/ 

—  Forest  industry  has  been  combined  with  farmer  and  miscellaneous  private 

to  avoid  disclosure  of  holdings  of  an  individual  owner. 
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Table  12. --Net  volume  of  growins  stock  on  coimnercial  forest  land, 
by  species  and  diameter  classes,  South  Dakota,  1962 

(Million  cubic  feet) 


Diameter 

class 

(inches  at  breast 

height) 

Species 

All 

■5.0- 

■7.0--  9.0- 

"u.o- 

•13.0-"l5.0-'l7.0- 

•19.0-"21.0- 

:29.0 
:  and 
:  larger 

classes 

6.9 

:8.9  ;io.9 

;i2.9 

:i4.9   ;i6.9  ;i8.9 

:20.9  :28.9 

Softwoods : 

Ponderosa  pine 

961 

127 

179   151 

158 

127    88    57 

40    34 

(I/) 

White  spruce 

46 

3 

5     4 

6 

9     7     3 

3     6 

Total  softwoods   1,007    130   184   155    164    136 


95 


60 


43    40   (1/) 


Hardwoods: 


Bur  oak 

Hard  maple 

Ash 

Black  walnut 

Elm 

Hackberry 

Soft  maple 

Basswood 

Cottonwood 

Willow 

Other  hardwoods 

Total  hardwoods 
All  species 


4  1111   (1/)   (1/)   (i/)  (I/)        - 

ill)  (U)  --    a/)    -- 

19  4    3     3     3     3     2     1   (J./)   (j,/) 

(1/)   - (1/)   (i/)   -- 

16  1    1     2     3     2     2     1     1     2     1 

a/)   a/)  a/)   a/)   a/) 

1  -   a/)   (I/)   a/)   (1/)    -  1    a/)    - 

2  (1/)    1  1    (1/)   (1/)   (1/)    -    a/)    -- 

28  3223322362 

1  (i/)   1   {!/)      (I/)      (j./)  (I/)      (i/)  (l/)      (in       -- 

7  2    1     12     1    (1/)    -    (1/)   (_L/)   - 


78 

11 

10 

10 

12 

9 

6 

5 

4 

8 

3 

1,085 

141 

194 

165 

176 

145 

101 

65 

47 

48 

3 

—  Less  than  0.5  million  cubic  feet. 
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Table  13. --Net  volume  of  sawtimber  on  connnerclal  forest  land, 
by  species  and  diameter  classes.  South  Dakota,  1962 


(Million  board  feet)— 


1/ 


Species 


Diameter  class  (inches  at  breast  height) 


All 
classes 


•  9.0r  -11.0- 

;  10.^';  12. 9 

•13.0- 

•15.0- 

•17.0- 

•19. 0-- 

:i4.9 

:i6.9 

:i8.9 

;2o.9  : 

21.0- 
28.9 


29.0 

and 

larger 


Softwoods : 

Ponderosa  pine 
White  spruce 


3,268   748   752   608   456   300   217   185 
201    26    33    44    34    16    15    33 


Total  softwoods 


3.469   774   785   652   490   316   232   218 


Hardwoods: 


Bur  oak 

Ash 

Black  walnut 

Elm 

Hackberry 

Soft  maple 

Bass wood 

Cottonwood 

Willow 

Other  hardwoods 

Total  hardwoods 

All  species 


6 

— 

3 

1 

1 

(3/) 

1 

-- 

-- 

40 

-- 

12 

14 

7 

3 

2 

2 

-- 

1 

— 

-- 

-- 

-- 

-- 

(3/) 

1 

— 

58 

-- 

11 

11 

9 

7 

6 

11 

3 

(3/) 

-- 

(3/) 

-- 

-- 

-- 

-- 

-- 

-- 

3 

-- 

(3/) 

1 

-- 

1 

1 

-- 

-- 

1 

-- 

1 

(3/) 

(3/) 

— 

(I/) 

-- 

-- 

120 

-- 

14 

15 

11 

14 

14 

38 

14 

7 

-- 

2 

1 

1 

1 

(3/) 

2 

-- 

11 

-- 

9 

1 

1 

-- 

(3/) 

(3/) 

-- 

247 

__ 

52 

44 

30 

26 

24 

54 

17 

3,716 

774 

837 

696 

520 

342 

256 

272 

19 

—  International  ^-inch  rule. 

2/ 

—  Softwoods  only. 

3/ 

—  Less  than  0.5  million  board  feet. 
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Table  14 .--Net  volume  of  sawtimber  on  commercial  forest  land, 
by  species  and  log  grades.  South  Dakota.  1962 


(Million  board  feet)— 


1/ 


Species 


Log 

grade 

All    : 
grades  : 

1 

2     ; 

3 

;      4 

3,268 

201 

66 

4 

150 
9 

344 
21 

2,708 
167 

3,469 

70 

159 

365 

2,875 

Softwoods: 

Ponderosa  pine 
White  spruce—' 


Hardwoods: 


Bur  oak 

6 

— 

(3/) 

5 

1 

Ash 

40 

1 

8 

21 

10 

Black  walnut 

1 

1 

(3/) 

(3/) 

-- 

Elm 

58 

10 

13 

25 

10 

Hackberry 

(3/) 

a/) 

(3/) 

(3/) 

(3/) 

Soft  maple 

3 

1 

(3/) 

1 

1 

Basswood 

1 

a/) 

1 

(3/) 

Q/) 

Cottonwood 

120 

29 

13 

70 

8 

Willow 

7 

— 

(3/) 

5 

2 

Other  hardwoods 

11 

-- 

2 

6 

3 

Total  hardwoods 

247 

42 

37 

133 

35 

All  species 

3,716 

112 

196 

498 

2,910 

—  International 
2/. 


-inch  rule. 


—  Spruce  not  graded  but  volume  has  been  apportioned  among  grade 
classes  on  the  basis  of  ponderosa  pine. 

3/ 

—  Less  than  0.5  million  board  feet. 
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Table  15. --Volume  of  growing  stock  and  sawtimber  on  cornmerc lal  forest 
land,  by  stand-size  classes  and  by  softwoods  and  hardwoods. 
South  Dakota,  1962 


Stand-size  class  ]      All  species    \         Softwoods     ]  Hardwoods 

GROWING  STOCK 
(Million  cubic  feet) 

729  47 

2  74  30 

3  1 

1 (1/) 

All  classes               1,085          1,007  78 


SAWTIMBER       , 
(Million  board  feet)— 


Sawtimber  stands 

776 

Poletimber  stands 

304 

Sapling  and  seedling 

stands 

4 

Nonstocked  areas 

1 

Sawtimber  stands 

3,122 

Poletimbe:;  stands 

578 

Sapling  and  seedling 

stands 

12 

Nonstocked  areas 

4 

2,917  205 

540  38 

8  4 

A (1/) 


All  classes  3,716  3,469  247 

T-.  Less  than  0.5  million  feet 
—   International  ^-inch  rule 
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1/  '>  I 

Table  16. --Net  annual  growth—  and  removals—  of  growing  stock 
on  commercial  forest  land,  by  species,  South  Dakota,  1962 

(Thousand  cubic  feet) 


Species 


Net  annual 
growth 


Annual  timber 
removals 


Softwoods : 

Ponderosa  pine 
White  spruce 

Total  softwoods 

Hardwoods : 

Bur  oak 

Hard  maple 

Ash 

Elm 

Hackberry 

Soft  maple 

Basswood 

Cottonwood 

Willow 

Other  hardwoods 

Total  hardwoods 

All  species 


25,880 
1  ,075 


26,955 


190 

20 

650 

460 

40 

50 

140 

1,670 

110 

169 


3,499 


30,454 


12,066 
1 


12,067 


233 
0 

237 

72 

0 

0 

0 

707 

11 

2 


1,262 


13,329 


—  Average  net  annual  growth  for  the  last  decade  estimated 
to  be  29,594,000  cubic  feet. 

—'Average  annual  timber  removals  for  the  last  decade 
estimated  to  be  13,245,000  cubic  feet. 

1/  2/ 

Table  17. --Net  annual  growth—  and  removals—  of  growing  stock  on  commercial 

forest  land,  by  ownership  classes,  and  softwoods  and  hardwoods. 

South  Dakota,  1962 

(Thousand  cubic  feet) 


Ownership 
class 


Net  annual  growth 


All 
spec  ies : 


' Softwoods "Hardwoods 


Annual  timber  removals 


All 
spec  ies : 


"Softwoods "Hardwoods 


National  Forest 
Other  public 


20,086   20,083 
2,592    1,975 


3   10,978    10,978 
617     232       114 


0 
118 


Farmer  and  miscel- 
3/ 
laneous  private- 


All  ownerships 


7,776 

4,897 

2,879 

2,119 

975 

1  ,144 

30,454 

26,955 

3,499 

13,329 

12,067 

1,262 

—  Average  net  annual  growth  for  the  last  decade  estimated  to  be 
29,594  000  cubic  feet. 

—  Average  annual  timber  removals  for  the  last  decade  estimated  to  be 
13,245  000  cubic  feet. 

^.'Forest  industry  has  been  combined  with  farmer  and  miscellaneous  private 
to  avoid  disclosure  of  holdings  of  an  individual  owner. 
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1/  2/ 

Table  18. --Net  annual  growth—  and  removals—  of  sawtlmber 

on  commercial  forest  land,  by  species.  South  Dakota,  1962 

3/ 
(Thousand  board  feet)— 


Species 


Net  annual 
growth 


Annual  timber 
removal s 


Softwoods : 


Ponderosa  pine 
White  spruce 

Total  softwoods 

Hardwoods : 


86,460 
4,598 


91,058 


53,257 
5 


53,262 


Bur  oak 

Ash 

Elm 

Hackberry 

Soft  maple 

Basswood 

Cottonwood 

Willow 

Other  hardwoods 

Total  hardwoods 

All  species 


.660 

2,410 

2,050 

40 

350 

120 

5,400 

380 

379 


11  ,789 


102,847 


619 

600 

204 

0 

0 

0 

3,841 

25 

17 


5,306 


58,568 


—  Average  net  annual  growth  for  the  last  decade 
estimated  to  be  101,087,000  board  feet. 

—'Average  annual  timber  removals  for  the  last  decade 
estimated  to  be  56,475,000  board  feet. 

£.' International  ^-inch  rule. 


1/  2/ 

Table  19. --Net  annual  growth—  and  removals—  of  sawtlmber  on  commercial  forest 

land,  by  ownership  classes,  and  softwoods  and  hardwoods.  South  Dakota,  1962 

(Thousand  board  feet)— 


Ownership 
class 


Net  annual  growth 


All 
species ; 


"Softwoods 'Hardwoods 


Annual  timber  removals 


All 


species : 


' Softwoods 'Hardwoods 


National  Forest 
Other  public 
Farmer  and  miscel 


67,988    67,986        2 
8.919     7,155    1,764 


5/ 


49,065   49,065 
661      412 


0 
249 


laneous  private-   25,940    15,917   10,023     8,842    3,785     5,057 
All  ownerships    102.847    91,058   11,789    58,568    53,262     5,306 


—Average  net  annual  growth  for  the  last  decade  estimated  to  be  101,087,000 
board  feet. 

—'Average  annual  timber  removals  for  the  last  decade  estimated  to  be 
56,475  000  board  feet. 

i' International  ^-inch  rule. 

fi'Forest  industry  has  been  combined  with  farmer  and  miscellaneous  private 
to  avoid  disclosure  of  holdings  of  an  individual  owner. 
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Table  20. --Mortality—  of  growing  stock  and  sawtimber  on  commercial 
forest  land,  by  species.  South  Dakota,  1962 


Species 


Growing  stock 


Sawtimber 


Thousand  cubic  feet 


Thousand  board  feet 


2/ 


Softwoods: 

Ponderosa  pine 
White  spruce 

Total  softwoods 

Hardwoods : 

Bur  oak 
Ash 

Elm 

Cottonwood 
Other  hardwoods 

Total  hardwoods 

All  species 


1,214 
251 


1,465 


10 

330 

60 
240 


4,251 
1.308 


5,559 


290 
90 


71 

155 

711 

615 

2,176 

6,174 

—  Average  annual  mortality  for  the  last  decade  estimated  to 
be  3,036,000  cubic  feet  and  7,934,000  board  feet. 
2_/lnternational  i-inch  rule. 


Table  21 . --Mortal ity—  of  growing  stock  and  sawtimber  on  commercial  forest  land, 
by  ownership  classes,  and  softwoods  and  hardwoods.  South  Dakota,  1962 


Ownership 
class 


Growing  stock 
(Thousand  cubic  feet) 


All 
species : 


'Softwoods 'Hardwoods 


Sawtimber 


2/ 


(Thousand  board  feet)— 


All 


species : 


'Softwoods 'Hardwoods 


National  Forest 
Other  public 
Farmer  and  miscel 


1,218    1,218 
208       66 


(3/)    4,476    4,474 
142       394      306 


II 


laneous  private- 
All  ownerships 


750 


181 


569 


1,304 


779 


525 


2,176    1,465 


711 


6,174    5,559 


615 


—  Average  annual  mortality  for  the  last  decade  estimated  to  be  3,036,000 
cubic  feet  and  7,934,000  board  feet. 

£.' International  ^-inch  rule. 

i'Less  than  0.5  thousand  cubic  feet. 

—'Forest  industry  has  been  combined  with  farmer  and  miscellaneous  private 
to  avoid  disclosure  of  holdings  of  an  individual  owner. 


34 


Table  22. --Mortality—  of  growing  stock  and  sawtimber  on  commercial  forest  land. 
by  causes,  and  softwoods  and  hardwoods.  South  Dakota,  1962 


Cause 


All 

species  : 


Growing  stock 
(Thousand  cubic  feet) 


Softwoods  '  Hardwoods 


Sawtimber 


2/ 


(Thousand  board  feet)—' 


All 
species  : 


Softwoods  '  Hardwoods 


Fire 

-- 

-- 

-- 

-- 

-- 

-- 

Insects 

343 

343 

-- 

1,528 

1,528 

-- 

Disease 

1,228 

827 

401 

3,526 

3,141 

385 

Other  and 

unknown 

605 

295 

310 

1,120 

890 

2  30 

All  causes 

2,176 

1,A65 

711 

6,174 

5,559 

615 

—Average  annual  mortality  for  the  last  decade  estimated  to  be  3,036,000 
cubic  feet  and  7,934,000  board  feet. 
£.' International  ^-inch  rule. 


and  softwoods  and 

hardwoods 

,  South  Dakota,  1962 

Product  and 

species  group 

Standard 
units 

Total 
output 

Roundwood 
products 

Plant 
byproducts 

Number  : 

of    : 

units   : 

Thousand 
cubic 
feet 

Number  : 

of   : 

units   : 

Thousand 
cubic 
feet 

Number  : 

of    : 

units   : 

Thousand 
cubic 
feet 

Saw  logs: 
Softwood 
Hardwood 

M  bd.  it.j. 
M  bd.  ft.-^' 
M  bd.  ft.- 

M  bd.  it.j. 
M  bd.  ft.-( 
M  bd.  ft.- 

2/ 
Std.  cordsj^ 

Std.  cordsj, 

Std.  cords- 

M  bd.  it.j. 
M  bd.  ft.M 
M  bd.  ft.- 

M  linear  ft. 
M  linear  ft. 
M  linear  ft. 

M  pieces 
M  pieces 
M  pieces 

38,958 
1,200 

6,493 
165 

38,958 
1,200 

6,493 
165 

0 
0 

0 
0 

Total 

40,158 

6,658 

40,158 

6,658 

0 

0 

Veneer  logs 
and  bolts: 
Softwood 
Hardwood 

0 
1,532 

0 

199 

0 
1,532 

0 
199 

0 
0 

0 
0 

Total 

1,^532 

199 

1,532 

199 

0 

0 

Pulpwood: 
Softwood 
Hardwood 

41,000 
0 

3,564 
0 

34,000 
0 

3,060 
0 

7,000 
0 

504 
0 

Total 

41,000 

3.564 

34^000 

3,060 

7,000 

504 

Cooperage: 
Softwood 
Hardwood 

0 
0 

0 
0 

0 
0 

0 

0 

0 
0 

0 

0 

Total 

0 

0 

0 

0 

0 

0 

Piling: 
Softwood 
Hardwood 

12 
0 

10 
0 

12 
0 

10 
0 

0 
0 

0 
0 

Total 

12 

10 

12 

10 

0 

0 

Poles: 
Softwood 
Hardwood 

92 
6 

545 
25 

92 
6 

545 
25 

0 
0 

0 
0 

Total 

98 

570 

98 

570 

0 

0 

(con.  next  page) 
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Table  23  (con.) 


Total 

Round 

wood 

Plant 

Product  and 
species  group 

Standard 
units 

ou 

;put 

prod 

uc  ts 

byprc 

due  ts 

Number 
of 

Thousand 
cubic 

Number  : 
of    : 

Thousand 
cubic 

Number  : 
of    : 

Thousand 
cub  ic 

uni  ts 

feet 

units   : 

feet 

units   : 

feet 

Mine  timbers 

(Round) : 

Softwood 

M 

c  u .  ft. 

0 

0 

0 

0 

0 

0 

Hardwood 

M 

M 

cu.  ft. 
cu.  ft. 

I) 

11 

0 

0 

0 

0 

Total 

(1 

0 

1) 

0 

0 

0 

Po.'^t.s  (Round 

and  spl it)  : 

Sof  twood 

M 

p  ieces 

746 

7  54 

746 

7  54 

0 

0 

Hardwood 

M 
M 

pieces 
pieces 

100 

7^) 

100 

7^) 

0 

0 

Total 

84  h 

8ii 

H/,h 

H  !  ! 

0 

0 

Other:- 

Sof twood 

M 

cu.  ft. 

447 

447 

447 

447 

0 

0 

Hardwood 

M 
M 

cu.  ft. 
cu.  ft. 

158 

158 

125 

125 

33 

33 

Total 

60  5 

605 

572 

572 

33 

33 

Total  industrial 

products : 

Softwood 

11,813 

11,309 

504 

Hardwood 

626 

593 

33 

Total 

12,439 

11^902 

537 

Fuelwood ; 

Softwood 

Std.  cords 

7,931 

528 

6 

,931 

456 

1  ,000 

72 

Hardwood 

Std.  cords 
Std.  cords 

24,500 

1  ,513 

23 

,124 

1,428 

1,376 

85 

Total 

32,431 

2,041 

30 

S>55 

1,884 

1^376 

157 

All  products: 

Softwood 

12,341 

11,765 

576 

Hardwood 

2,139 

2  ,021 

118 

Total 

14,480 

13,786 

694 

■r, International  k-inch  rule. 

—.Rough-wood  basis  (includes  chips  converted  to  equivalent  standard  cords). 

—Mostly  miscellaneous  farm  timbers. 
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Table  24. --Output  of  roundwood  products  by  source,  and  softwoods  and  hardwoods. 

South  Dakota ,  1962 

(Thousand  cubic  feet) 


Product  and 

spec  ies 

group 


All 
sources 


Growing  stock  trees— 


1/ 


Total  'Sawtimber 'Poletimber 


Rough 
and 
rotten 


Salvab  le 
dead 


trees 


1/ 


Other   . 
sources— 


Industrial  products: 
Saw  logs: 

Softwood  6,493    6,428 

Hardwood  165 163 

Total  6.658    6.591    6.591 


6,428 
163 


65 

0 


65 


Veneer  logs  and  bolts: 

Softwood  0        0  0 

Hardwood               199 199  199 

Total  199      199  199 


Pulpwood : 
Softwood 
Hardwood 

3,060 
0 

3,060 
0 

918 
0 

2,142 
0 

0 

0 

0 

0 

0 
0 

Total 

3.060 

3.060 

918 

2,142 

0 

0 

0 

iscellaneous 
products : 

industrial 

Cooperage : 
Softwood 
Hardwood 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

Total 

0 

0 

0 

0 

0 

0 

0 

Piling: 
Softwood 
Hardwood 

10 

0 

10 
0 

10 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Total 

10 

10 

10 

0 

0 

0 

0 

Poles: 

Softwood 
Hardwood 

545 
25 

512 
23 

508 
7 

4 
16 

1 

2 

32 
0 

0 
0 

Total 

570 

535 

515 

20 

3 

32 

0 

Mine  timbers 
Softwood 
Hardwood 

(Rou 

Id): 

0 
0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

Total 

0 

0 

0 

0 

0 

0 

0 

Posts  (Round  and 
split)  : 
Softwood 
Hardwood 
Total 


754 
79 


833 


729 
34 


763 


541 
2 


543 


188 
32 


220 


25 

45 


70 


Other: 

Softwood 

Hardwood 

Total 


44  7 
125 


572 


402 
125 


527 


402 
75 


477 


0 
50 


50 


45 
0 


45 


All  miscellaneous 

industrial  products: 
Softwood 
Hardwood 
Total 

All  industrial  products: 
Softwood 
Hardwood 
Total 


1,75b 
229 

1,653 
182 

1,461 
84 

192 

9S 

1 
2 

77 
0 

25 

45 

1,985 

1,835 

1,545 

290 

3 

77 

70 

11,309 
593 

11,141 
544 

8,807 
446 

2,334 
98 

1 
3 

142 
0 

25 
46 

11,902 

11,685 

9^25  3 

2,432 

4 

142 

71 

(con. 

next  page) 
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Table  24  (con.) 


Product  and 

All 
sources 

Grow] 

.ng  stock 

trees— 

Rough 

and 

rotten 

treesi/ 

Salvable 

dead 

trees- 

Other   . 
sources— 

species 
group 

Total 

Saw timber 

|Poletimber 

Fuelwood : 
Softwood 
Hardwood 

456 
1,428 

189 
638 

104 
352 

85 
286 

91 

308 

38 

21 

138 
461 

Total 

1,884 

827 

456 

371 

399 

59 

599 

All  products: 
Softwood 
Hardwood 

11,765 
2,021 

11,330 
1,182 

8,911 
798 

2,419 
384 

92 
311 

180 

21 

163 
507 

Total 

13,786 

12,512 

9,709 

2,803 

403 

201 

670 

T-/On  conmiercial  forest  land. 

—Includes  trees  less  than  5.0  inches  in  diameter,  treetops  and  limbs  from 
commercial  forest  areas  or  material  from  noncommercial  forest  land  or  nonforest 
land  such  as  fence  rows  or  suburban  areas. 


Table  25. --Timber  removals—   from  growing  stock  on  commercial  forest 


land, 

by  items. 

and  softwoods  and  hardwoods,  South  Dakota.  1962 

(Thousand  cubic  feet) 

Item 

[    All  species  _"  Softwoods  _'  Hardwoods 

Roundwood  products: 


Saw  logs 

6,591 

6,428 

163 

Veneer  logs  and 

bolts 

199 

0 

199 

Pulpwood 

3,060 

3,060 

0 

Cooperage  logs 

and 

bolts 

0 

0 

0 

Piling 

10 

10 

0 

Poles 

535 

512 

23 

Mine  timbers 

0 

0 

0 

Posts 

763 

729 

34 

Other 

527 

402 

125 

Fuelwood 

827 

189 

638 

All  products 

12,512 

11,330 

1,182 

Logging  residues 

777 

697 

80 

Other  removals 

40 

40 

0 

Total  removals 

13,329 

12,067 

1,262 

1/ 

Annual  timber  removals  for  the  last  decade  estimated  to  be 
13,245,000  cubic  feet. 
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Table  26. --Timber  removal 


1/ 


from  live  sawtimber  on  commercial  forest 


lands,  by  items,  and  softwoods  and  hardwoods.  South  Dakota,  1962 


(Thousand  board  feet)— 


2/ 


Item 


All  species  '  Softwoods  '  Hardwoods 


Roundwood  products: 


Saw  logs 

39,742 

38,568 

1,174 

Veneer  logs  and 

bo 

Its 

1,530 

0 

1,530 

Pulpwood 

5,508 

5,508 

0 

Cooperage  logs 

and 

bolts 

0 

0 

0 

Piling 

60 

60 

0 

Poles 

2,892 

2,864 

28 

Mine  timbers 

0 

0 

0 

Posts 

408 

396 

12 

Other 

2,903 

2,415 

488 

Fuelwood 

2,280 

520 

1,760 

All  products 

55,323 

50,331 

4,992 

Logging  residues 

3,228 

2,914 

314 

Other  removals 

17 

17 

-- 

Total  removals 

58,568 

53,262 

5,306 

—  Annual  timber  removals  for  the  last  decade  estimated  to  be 
56,475,000  board  feet. 

2/ 

—  International  i-inch  rule. 


Table  27. --Volume  of  unused  residues  at  primary  manufacturing 
plants,  by  industry  and  type  of  residue,  and  soft- 
woods and  hardwoods.  South  Dakota,  1962 

(Thousand  cubic  feet) 


Species  group  • 

and  type     : 

of  residues   : 

All 
industries 

:  Lumber 

:  Veneer   : 
:    and    : 
:  plywood  : 

Other 

Softwoods : 
Coarsei' 

Fine  2./ 

1 
1 

,144 
,603 

931 
1,603 

0 

0 

213 

0 

Total 

2 

,747 

2,534 

0 

213 

Hardwoods : 
Coarsei/ 
Fine!/ 

89 

101 

47 
33 

42 
68 

0 
0 

Total 

190 

80 

110 

0 

All  species; 
Coarsel/ 
Fine  2./ 

1 
1 

233 

,704 

978 
1,636 

42 
68 

213 
0 

Total 

2 

937 

2,614 

110 

213 

—  Material  such  as  slabs,  edgings,  and  veneer  cores. 
—/Material  such  as  sawdust  and  shavings. 
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MAJOR  FOREST  TYPES 

SOUTH  DAKOTA 

1966 
FOREST  SURVEY   •    FOREST  SERVICE 

us    DEPARTMENT  OF  AGRICULTURE 
lOr  100'  99- 


1  PONDEROSA  PINE  [ 

I  ELM -ASH -COTTONWOOD 
I  UNPRODUCTIVE  (JUNIPER) 
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NONFOREST 
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RECENT  FOREST  SURVEY  PUBLICATIONS 


Title 


Number 


Date 


Timber  Resources  of  Idaho 

The  Forest  Resources  of  Western  Montana 

*The  Forests  of  Wyoming 

*The  Forest  Resources  of  Colorado 
Output  of  Timber  Products  in  Montana,  1962 
Forest  Products  Output  in  Utah  and  Nevada,  1962 
Output  of  Timber  Products  in  Idaho,  1962 

*Timber  Products  Output  in  Colorado,  Wyoming, 

and  Western  South  Dakota,  1962 

*Timber  Products  Output  in  Arizona  and  New 
Mexico,  1962 

Forests  in  Utah 

Site  Index  Curves  for  Engelmann  Spruce  in  the 
Northern  and  Central  Rocky  Mountains 

*New  Mexico's  Forest  Resource 

*Arizona's  Forests 

Timber  and  Timber  Industries  in  the  Rocky 
Mountain  States 

A  method  for  constructing  site  index  curves 
from  measurements  of  tree  age  and  height  — 
its  application  to  inland  Douglas-fir 


Forest  Survey  Release  3  1962 

Resource  Bulletin  INT-1  1963 

Resource  Bulletin  INT-2  1963 

Resource  Bulletin  INT-3  1964 

Research  Paper  INT-1 1  1964 

Research  Paper  INT-1 2  1964 

Research  Paper  INT-1 3  1964 

Research  Paper  INT-14  1964 


Research  Paper  INT-1 5 

1964 

Resource  Bulletin  INT-4 

1965 

Research  Note  INT-42 

1966 

Resource  Bulletin  INT-5 

1966 

Resource  Bulletin  INT-6 

1966 

Resource  Bulletin  INT-7  1967 


Research  Paper  INT-47  1968 


Publications  may  be  obtained  by  request  to: 

Director,  Intermountain  Forest  &  Range  Experiment  Station 
Forest  Service  Building 
507  25th  Street 
Ogden,  Utah  84401 


*Also  available  by  request  to: 

Director,  Rocky  Mountain  Forest  &  Range  Experiment  Station 
240  West  Prospect  Street 
Fort  CoUins,  Colorado  80521 
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